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[W*J11] S«Jilci§l+P>tifcifbtt*3H*^t, 
fHBOtt¥3H*S \z IS If f, ttfc y - x«HS fc <fc K U 

ztitz#.m-cmrtz>*itz®m?- t 
*> mtMhft¥mi*m<Dmm £ -ft l rmis v -xsmt t m 

IB KM >«i^(Dra©Tv*^»#lcS^L®S$^*. 

Ea4M£B{*Ba>£iM=ffitt-r£ 2 oobbic jsi^tx 

IWEO #¥3S<*B f*J l=»lt £ *tfc V - XiSHS J: K U 

BEia**B.ttBa>«B±i=. zoavt^mwmtitm 

*«TKCi«*a»(*llfl!>flii*^Lrl»IBV-XWgltTO 

IB km >««t©raa>^A'*^««ica*jai*$^.A 

■SY-KSBi:. 

SWSy- t-««©«B±. &tfBEd!iK¥«{*Ba)«B' 

±1=151+ &*ife«BiutK <t * jut-r * - 1 £ t -r 

ffiEOtt¥BttB©T«««©BHI=»J***ifc»T# 

«irIBOtt^3li*@l*Jlciai-J-e,tifcV-X««te«}:i; KU 

BEia*¥B4*B(D«B±l=. Cfl>fltt¥3lt*SttfeSS 
£*LfettttrcRl*&*ife«B4 > - hB£?TU 'J>fc< t 
tlWlIBCi«*a?<*li<OffllBi«^L-Cl«IlEy-X««tltt 
IB >««ta>Bia)«iE^^*;na«i=«#»** 

ffrE£75tttt£ttBa>±B0>ttBI±. BEi"itt¥«{*B 

«FEV-XB«i3«fctf KM >a*a>*»»©ttBI4. 
BEB?#ttR®±B0tta£Bi:fr*-*i.*:y 4ifil*C 

[B#JS4] «FlBV-XlH«fe«fctf KU-f >«J*I*. 
BE«BY-h«i::»LT3j--/<- J 5s/*LTl»*;i£ 

*^«t-r«a*«3i=iBtta)i|i*i*sia. 

*« *#Lfc* 1 i2itt¥B(*B t . 
SMBiME-tlcRlt&au = ©*«fc«»WI=»«**lfc 
mFlB« 1 £itt¥3lt*Ji t B 2 att¥BttB 

t. 

B3IBB1 Ott¥Bt*Bl*HcRtf&;h.fcBl v— 

1 KM^at, 
8iriB«2i!btt^i*ISWlctSi+e,*ifc|g2 y— xff«£ 
*lttl2 KM>Rtt£. 



Miam 1 att^BttBoa ibb. &tf cross 1 «5®ic 

*g*t UfcgJlBm 2 <DSS 2 BB-ttt-ehO-h 

Rl-t&tifcBBy-hBSWU d>fc<fc*«EBlB 
BfcJ:tfffiEB2«B**LTRERl V-XBBfc* 
IBB 1 KM >Rtt£romroB 1 ***JMWt*S«fcO : R 
ER2V— XBBfcttER2 KM >$|Ji£±:roR3irom 2 

« c t * i#a t -r -5^s»^ao 

[tt*B6] »«±l=»lt6ti. cro£££Bfttti:: 

»«**ifc»ia«*sw»Bt. 

SS2 0tt¥Bf*Bi. 

BESS1 Att¥39f*BWlcffilt<i*tfcmi V-XBBJ3 

«£t;sn km 

BER2i!btt¥B{*Rl'll::RI*'E>ti.feR2 v-XflMfc& • 
<fctffB2 KM 

WERl Ott¥B(*RroBB±lc. 1 dbtt¥B(* 

Bi:$6^s?ttfcttsir'Rite»ttfciB 1 mm?- ksbsw 

t*BE*ldb«*i»(*B©«iffi*^Lr«r 
ESi 1 V-XB**i * RKR 1 K M :/B*M<Z>R 1 

Bt««»5tLfcttB-CiSlte.+LfcfJ2«ey- KSP^^ 
'>fc< irtStFEIS2fltt^alPt*BrofiiJB^^Lr|{F 

Em 2 y-xwfeitfwe* 2 k u-y >$ugera(DSi 2 

?**JUBttl=**ttB£^5.«B2y— h««t. 
BBBl V-XBB&REB2V— XB«i*ElMc» 

mrcBi KM>B«tifrEm2 Ku-f >B«t«at^ 

wb*i y-n*t«B*2y-nst*ii»icjii 
a-r -sm 3 E^<t s c ,t t i-z^m&m 
a. 

BE**[±l=ttlt e>*tfcB 2 d«i##<*B t . 
lWEBl OttiM«*Bl»«=»lt6*ifcV— X««feJ:tf 

fllBm 1 Gtt¥»(*B<D«B-tl=. crom 1 fltt^SI* 

B<ttfe»*+tfcttffi-uRite,*tfc«sy- hsp. js*tf 

fHBm2fltt¥«<*B(D-tBJilc. CC0®2Ott^i9i* 
Bfclft«**i/i«in?»lt&*tfcy-h3>*^ hgfl£ 
ftiftiSL. '>*<i:t.MEOtt**<*B©«®*^ 
UTBEV— xBKtBE KM >B*t©IB©^** 

[R««8] »«±lclSI+e.*tfci!!itt*SW«:Bi. 
«tIIBCitt*ag<*BrtlciSI->- t»ttfc V-X««fc * K U 
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*m&m<D±m±\z. zvxhvt^mi&mk&mzHtztt. 
a. 

®T-RI+£>*i,fc±®y- hSP£*rU '>£< t tUMEd 
«^3H*@<DS8S^LrHtIf3V-X«l|S<!:siJf2 KU-f 

[RjJEfll 1 o] S«±l~Rlft>;h,fc!fl 1 fltt^ftJi 

Mffiff 2 £itt¥3*<*JirtlcRI* f>*ifc* 2 v— *«* 
<fct/3S2 Kl"f 

WaBsB 1 i£btt¥3|{*lf ©B 1 «fl®> 1 «nic 

ffiSt LfcB5l5m2 fltt^29i*^ro|g 2 mD**i?*tf!>.k 
ic. c*tt>S51. ^2 0tt^#<*Mttfe^**tfcttST- 

Kit hS$£ * u < <t tuirffiss i w 

IB* i Ku-f >fttt£<7>lffl©SS i ^**iu*«te«ki;«r 
fESS 2 v— XfW* t ffiCft 2 KM >«* £ (DM®* 2 

BUfEfs 1 dbtt¥3M*JII*HcRt+e>*ifc* 1 3?SS><D* 1 

BtFiem 2 (fbtt¥3n*n wictgit e,ttfc« 2 sawmom 2 



l. «ms < i tine* 1 {htt^mKmnmrnZ'StL-cm 

fESM V— xtt*J5J:tflftie*l Kl"f>1Wi©*1 
«Ilie»2Citti|i«<*@(DflBlffi±lC, C<DK 2 

m t&mtsHtz&mT'WLi-t z>ntzm 2 «ty- * 

L» £4,fflGtt2i!htt¥«{*llafl^&*L-C1lt 
fESS 2 V— XHttJ5J:UWCflt 2 K U-f Z/flWIHO* 2 
*V*JUfWH=«3M»**-5*.4*2y- Hfit. £ 

liirfB*2 v— x««fc<fctf*2 KU-f :>Hi£<DiE£l*. 

mean v— x«j*fc*tf*i ku-t >fi«<oas*<fcy 
mtsati ott*j»(*jii*ii=Rit&*i.fc*i v— 

BiJiBSS 2 Q«i|i3lf*BrtlcStM=*ra LT Rlt & *t. « 

misib i avmtmi*m(D®m±iz. z<nm 1 otft^»«: 
mt&mt<*itzVt&vWL\+z>titzyi i wsv— hsu^w 
l» &u < t time* i db«*aw*»fl>fiiB*^ ur«r 
82*i v— xwtisj:mne«i ku-t >«wtm<o*i 

ffins*2ej«*»i*B©fiBBB±i=. c(DS2e)tt#3?f* 
«tib»i v— xfBJ*fc*t;*i Ku-o««fl>ai*«J:y 

[»^13] Stt±lcRI+f,^fcdtt*^t*@<t:. 

itijfEO*<;¥#i*ii<DGij®±ic. z-amx^mwrntntm 

**ifc«tt-CRIt'6*ifc««y-h»**L. '>^«f< t 
IB KM ^mtOPBiro^^^/U^JiElcm^S^^-x. 

fi££*u iwtHy- haai*#3i(*^ * *mwo>v— k» 

[iMl4] S«±lcRlt^HfcCitt#^«:g<!:. 
«WECi«*SW*«rtl=Rlt6Jh.fcV-Xfl|J«teJ:tf 
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te Ku-r >w$.t © m ©^^ufiigEicajt^as^jj.*. 

SFf2y-haSl4'><c<<ht»lH. fS2H£#A,-C8t 
StlfEmi H©±.SI*X^i/:?£:&L. 1HIIBS2 
HI*, BiJfB«lH©XT'y:?£*Lfc±®-tl::iStt-f> 
*U IfofBm 2 H©±®l*¥ST?&*-«t -f£¥ 

[is*^i6] s«±ic^it^*v. cm. c©m 
i fflMicstifii ufcs 2 to®, m i » mmwraHztiLW.i' 

±LH****Ott¥»(*Hi» 

«rEfii«*»«:«rtlc|S»t&*t. tWiiM»3>* 

¥«<*h t titzvtmx-®.i+ p, n%izm§tv— h sn £ 

tWBV-X««t«HB KU-f :/«*£©!«©*■* *M« 

Huso)— m2fiijs(D-aii» 

[St#«17] »*±lc»jjE**tfcO«a|iilW*Jii:, 
mffiQtt¥«t* HA ictt it £ V - fc «fc K U 

flMBCi«¥«{tH©«fii-bl~« C©att¥«{*H£l6lt 
¥aSH*H©±iIi±lc. z©fi:Riii»i*H£IM§£*ifctt 

memV- m©y- Kfti*. mife±sy- has©** 



{MMRI=ibtt#ilH*H ?Mtl)i8t. 

'J>fc< ttffFlBOtt^3?i*H©flS®Jilcy- h«|iK$ 

imey- hm*i©«w®-t. RtfiiafBiatt^jSttii©©]® 

[M1 9] ¥3H*Stti-tlc. UB?l$^*$£^IS 

mzavt.¥m&m<D mm **mm-Qm Ajxtxg t . 

TJ--5XH,!:. 

•»II»Jt?ltft«»A.L. «IBi!!itt*flH*Hrtl=V— 

[1M2 2] stitBfliey— h«si*. flttsv— x«ni 

c i ^ K at -t S»5ltSi 1 lcfS©©¥«t*^ao 

[91^2 3] tmiB*Si«rEv— x««fc©nn.' in 
ie*« t 1Mb k u -r t © m . s i/BtifBSts t ffiie 
TA'^iufuai:©p B i^+i j etti=Ko-c^ite>*tfc. me 

^v*iU*«J:y*qFlt*i«flE*«*t**aH*H*. *b 
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C!S*Jg 2 4 ] BiFfBfl«*«(*g<DfliJ®±lCi$l+ C,tt 

n&fBig 2 h&stBii*. fifBm 1 v— y t 

[H*J£2 6] m&ibVi*&#®(DT®mmt. SijfB 

-e&S c £ $ ftgS £ f.&tt*Jg 1 lcfB*(D*SH*gg„ 
[If^JS 2 7 ] B&iBa#¥3lttl§(DJ£8lJ3-:»-- 0>«J 

Ci*3?rg2 8] HiHBiatt*^i*B(D±gi5n— t— com 

[«*J3i2 9] BiFlBejtt#9?t*:B(0±ffl53-^— Oft 
SI*. 9 oa£ig;l3ci:£ftfi!li:i-.5i»3fcJl1 lcfe« 
tf>¥3i(*lga.> 

3 0 ] MIBStti t mtBOtt*»(*g £ (DISK 

BiJfBV-X^JiStDJSgPirflSfii^^ora^ Rtffi&IBKU 

^ *JI4M <!: (is) C^a^fl)^^i*«H?*<fc* C <b: £f$f& 
ir-r^lf^^ 1 IcfBt&O^I&tt^a. 
[»*«3 1] HiJfBOtt^Slttlil*. 7^77Xv 

'j 3 c t ^ t -r-sitm^ 3 o icfB«uD¥s 

mIIBa^W3 * hSPI*#*. tirIBat**2!?(*JgCD«iJ 

illBCi«i»i«<*e£DJi®l-8IS - i £ ¥i®Lt-f &m*®. 
1 lcfB«<75^#t*:^M. 

[If *m 3 3 ] fliFSBO«^3l(*g<DffliJ®-hlcait Z>tl 

BiiiBm 2 v&wms*. m&n i y— h*&*tisi«fc y * 

(t**JS 3 4 ] imBOtt¥3lt*lt<&fiiJE-tlct£l* P>*t 

fcm i f- htemmt. mm&*m#m<D±w±iz& 

bJiIBSb i ?- bWmkco±.^-i— commt. ^> 

ga. 

corscommit. tffUih^mwma)±m^Tmzm^ 



[fS^«3 6] H5fBV-;MIiS<&*3m$D£K. StflT 

1 icf5©<D¥ajn*iga. 

3 7 ] HiJtBtJSy- hSfll*. frfBCj«i»ijl|{* 
Jl<DSlMc«*t-t-S2-o©1!Jffil::jttoT. MIBV— 
Htfc<fei;ffirfB K >&MT-£ni&fiLZtlT OS Z £ £ 

ftat-raawt* i SB«ro^<*ss 0 

[«M3 8] HlfBiatt^*t*ll<Di|iili. 0. 2//m 

Mo 

[fl!3}t«3 9] HilfBO«*^f*^<Ditll*. «HBV— X 

*Bts MSBjs«sa;«!c^<fey4.ait^=F$e^«s^i#^ 

[St*«4 i ] gifBOtt*«(*BI*. fIfB«ttilcma 

toic&js * *vr t^s c t * 4#m t -r £»*js 1 1BS©* 

t-r-sa^ja i iB«co*«#sa. 
(D^wztttt?&2^cDmw*:ti?tit<Dra\znrthii 

ffUfiy- h^BStt. Ta, Sr» Al, Si, Zr, 
H f\ La fc<kI/T i <T)'PU< t til^-f tlJ&"> 1 O^^t? 
IHbtt^ i <k ^ 4#a«fr-5lt^rS 1 1BKcD^iit*: 

[O 0 O 1 ] 

(Dgg 3f ic j; y ^ v *;HBA<»S ifWMOslt-7>y 

[0002] 

[«£*<DgEt(5] mo smm&zm?z*mto7'U x-e 

I*. MOS FETro&lifilibA^^fc^S-Cfc-So MO 
SFEKDBtt^tttt. ( 1 ) igibmSScDiittK 
(2) b#^ffl/^7^Jp<7)«M. (3) m±&tn,/m± 
§a<D«a. (4) h^-^!|$tt©[RjJt. ?^Lt 

a* L T 3* -S t S ^ IM 4. * . 
[0 0 0 3] V3— h^A*t->U3S!iSSfflJ^.*fctoic, y 
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O^mnfeg.* 1 08cm-3SJg^T-jSffl»bLfcy L 

*<ff+ptir#fc<, LA'*! — fi*il*£«fiE-e a*i*g 

(Emax) l=**«H3^&. y- h^blBCDfBJl 
[0 0 0 4] £fc. mg.<DT J r*)\,^mtofe8t(D-gi}&g. 

[0005] *f>ic. atflMbicfti** y— hW&DMS 
[oooe] ^<DJ:5>S:PJffi«»3t-r-5fctolc. s ig 

[OO 0 7] m*.\i I EDM Technical D 
igest pp. 7 36-7 3 9 (1 987) (K. 
H i e d ate) \Zffl7jk2tLX^Z>&v\Z^ ST I (Sh 
allow Trench Isolation) #Jit 

^-•6«iS*<fe-5 (07 9) . 
[0008] z<r>*:Mizit^ 7**.;u«ft</|\$< (< 

O. 3 Km) fcoT<*£«B©y-h««a>|&»'C3j 

* a— t— £ ^tmastnommifiM < u y . * ? 

74^^tA < ^Rl±■rs^^i^^D4^fS*^^i^TL^-5„ LA»L* 

[0 O 0 9] 04;ll£ I E DM Technica 

I Digest pp. 833 — 836 (1989) 
(D. His amo t ote) iZfflijzZlxX cfc 5 l=. 
S i Sffi^R I EL. !15lM!ltt0>:?x>X£J&j£U 

^©TSU^KibLrso i fltit«fty. ffiflOffiroy-h 

mM£^j£LTl^«jiA<g^J**tTl>.S (E18 0) . 
[0 O 1 0] C<D«dt>?'-**>JI'IBft</Jt£ < (< 0 . 2 

Km) JSor<.5)i:fflijgD0)y— hmffiof&g-essfiijo)^ 
**ji4RJ*®ffiZJIti:5:iM::ttttU ?**MMT?ii 

*±l=3SS4bLfctttt*«<*&tL«. HP*.. IlSOli 
Slcfclt&SS^^btl^CttSBtfs i S4ST-3|g|-e£ 
LfrL* COfliialiSO I HSiSI<t£joT'l*T\ 

rx*fflJra-rsct*<-c?£fciN«®7?fcy. v 
-x/ km >ty— h*sa>&aiififci=oiiTi2G2E 

[00 1 1] Sfc. Oxtf I EDM Technica 
I Digest pp. 1032—1034 (1 9 9 



8) (D. H i s amo t ojfe) |C||$*ilTl^J:? 

lz % so i*|E«mvfe:7*>a«>flt£*taX34iTit 

•5 (08 1 ) . 
[001 2 ] CCDXiR-CI*. 2 0 n rngJtfl) Si70 
(F i n) £f&j£-f -SCtT-. 3 0 n rnggcD^ 

LA^U S O I tt&Ofrtt* 08 0 <tf5]C<fc 5 

SO I @<DKJlA^ , i'^A<MOSF ET4$1t/^7 

[0 0 13] C*tf,X^lCg§^^ttfc¥/^-f X-CI*. * 

«y h>l-74$1t(D*S-Vv'3— h^v*;u#i3l(DfflH!Hli*3l 
i|-e«ri>««t. &«/W7X£ffll^*c,fcA<T-i*fc 
IVfctfK ^^ftLfc5 l ^*.il'S»0»B9SO 

[0 0 14] 

«a*a * new- a c t ic & * . 

[0 0 15] 

tift«s*ifc«ii"cgai+ 6 ttfc«»y— KSP 
i-msaii &y-h met* £««u tnev- 

XflMfclilie KU-f >««£<DIHl(BffittA<. mFteO«i|i 
SiWKDSLMcfflft-f * 2 •^CDOJSlcfcu-C&'IbL.-Cl^ 
■5. 

[00 16] wO>*ni=ft*¥«i*SB®tt2>MS-c 

SB KM ^JSircDWcD^-V^^JSEIcm^S^^-x 

[0017] C<D«Mlcffi«¥*{*£B(0S3!IM*-C 
fHBOtt4iilH*gWlcig|->-P>4xfc V— X«4M3J:Oi KU 
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-*m® t mz k m t ©F^rogrtB^ * 
KmRtomzs-z-z?- t-wmt. sjiru mtzm* 

y 

[0 0 18] CC!>*Wlcft«¥«{*gaa>ft4flM«-e 
fg 1 t» SiJEStt-tURlffctU CC0*tE 

fco*2iS*t¥3li*B£. EE* 1 Gtt^ttBrtlcR 

sea 2 ejtt^aiftHwicsiit p^fcm 2 v— xims * 
i;*2 km >mmt. mem 1 att¥wttB(DB 1 m 
bl atfc©*i«iiBi=«»Lfc«riB»2ei«i|i39(*B 
<om2«o®-5-*i^*i.(Di:ic. ctte>mi. 120^ 

L. < t fcREtt 1 «E fc cfctfEESR 2 ffiij® £tt L 
rflrES&i v-MM.bttE*i Ku-f >««t<oniI<D 
^ l ***;i/««fccfctfEE152 y— X««iEeSR2 

h*w >»« t wraroig 2 t v * jHMticRSMtbB £-5- 
[0019] c©fewi=«a^»«H©m5fil«i-e 

t**wi=*«**ifc«'2fii«i|iiiw*jit. mean a 
M>*«i. mtsmza^mwmpnzwnfio*itz% 

#SH*R<D«B±l::* CCDfg1fltt¥»ttBt&&£:K 

tmte* 1 avt^mftMowmz it utmseis 1 y-x 
intern 1 km >««raa>iri ****** 
i=«*»***jt**iy-h«*t. EEB2fi.tt¥ 

«»TJ»lt&tifc»2f|«y- hB*WU '>fi<it 

unem 2 dtt¥^{*B(Dfl9s u r ebb 2 y-x« 
«fe*i«iie*2 KM>«j*iii.a>B2***;u«j*.= 

EB*ftg£JM.«B2y— hR£&. ffilEff 1 V— X* 

mtEem 2 y-xB«£ «iim:hw sb 1 mm 

t. EBB1 KU-f>**4lffil2 KM 
SLMcJMJlf S*2Elti:. WEB1 h*tt&B£ 

[oo2o] z<Dmjnzm$>*mt*-&w.(Dm 6 s&« -e 

I*, **±lc»l*&;fcfc*iattiWM*JIi. BBSS 
Jil=Rlt&tifc»2i!btt*SW*»t. mBBiatt¥« 
{*BWI=Rlte.ttfcV-X^«J3J:i; KM 



Bess i o«*aM*«(o«iii±ic. cross 1 
s<tiea**ifctt!s-<?Rit<e>*tt=«sy- 

BeB2fl#¥ajP<*|fCD_tffiJL|::. C(Dm2 0tt^#(* 
Bi:$6ii[**i,fcttffi-eRltc>*ifcy-h3>^^ hS»£ 

'■**i-eMiu t tBeatt^BttBoBB sa- 
lt Bey- xtim^ me km :/bb &<*>m <*>***- 

KBatsjuii-rs. 

[0 O 2 1 ] C<D£Hi::gSi|&«ttg(tOB7BB'C 
I*, «R±l=Ri*&*ifcOtt¥3M*»£. IWEOtt** 
f*BWI::R.*fc*tfcy— x««i3cktf KM ^m&t. 
«rffiia«*»«:Ba>«iB±lc % 

SftfettB^RItfeftfeBB?— hSP. jSJ.tfBEA'R 
*B*B0>.tB.tl::. Cfl)Ott*«#Btlfea$>ifctt 

tt¥B(*B©BB**LTWEV--x«B.i:Be KM 

[0 0 2 2] Z(DBBlcft&¥B{*£RG)B8Bft-e 
I*. B«±.l=Rl*&;|tfcOtt¥»(*B.t. EEa4*¥« 
■(*Brtl=Rlf&*ifcV— X«B*i«fctf KM >Btt£ . 
DMeatt¥«ttR<D«ni±i::. CtOdbtt^VMiR&IUi 
**ifc«R-CRIt&*tfc««y-h«» fccfct/BeCitf 
¥Bt*B<D-tB.ti::. CO!>iatt^«:Htlft»**ifctt 
ffi-eRltt.^fc±iiy-hSP^WL. «Mt< t*«Fffid 
tt#3l«:|i©1Hffi$^UT«FEy— Xfi«tl!rffi KM 

[0 0 2 3] C©SBMI=«**3S«:Sa©S9!S»-C 
I*. S«i±lcRl+f>*Lfcmiiatt#3i?<*B«!:, B5ES« 

{*EAI=Rlt£tife*1 V— X«tt£J:tftt1 KM> 
«E*2 0*i|i35{*Jirtl=Rl+6#ifc»2V- 

x««j3«ki^tS2 h'w^t, Mtemiott*^ 
B©miw®> &t/c<Dmi«®i=ffl»ufc«jE»2ei 

«^««:B(Dm2fiiJffi^tL-?tl<DJi|c % Z*l&ft1. is 
2 fltt^jSWH t J6a * tifcttj|t-g It *tfcfii|Sy- 
h SP L . 'PU<£ tttfi* 1 flW ft* CARTE* 2 f ij 
M^^LrfiSBmi y-xttilBH Ku-f>«* 
<t<x>ra©m i ^vt>;u«a*j<fci>:flasEm2 v— x*m& 
Btjte»2 KM>««t(Dr^<»m2^-v*.ju«mi^ms 

<t*5 fttfttEB 1 . 12 KM 5 L<D'>fc 

[0 0 2 4] C<0»m=fik«¥«M:SIS<OBl on«-c 

±.\zw.»htitz%2(hvi*m&mt. mu%Mh#.*m 

(*BW(cRi+t,*ifc* i a^ascom i y-x««fc«fctf 
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tifcm2 3ims(Dm2 v-x«sj3«fct;*2 Ku-r>a 

USt. frlHS 1 Ott¥iii*@CDfiiJS±lc, C(D|g1fitt 

»**U '>£< ttBillBISlCittiJiSlftiaoflWil*^ 
LTgtFfBfB 1 V— xa*& .fctfBBB 1 K U-f >««M 

rom 1 ?**n4i*i::*a*&a£-5-K.<&B i y— has 

U «M* < 1 t,Bfi!B 2 att¥a{*Ba>«B Zft L 
•Cf»BJIt2 V— xa«fc«fclflMrlB*2 >«iiSfg0> 

m2^^^>ufussicmsjas^^iL^m2y- hm® 

[0 0 2 5] C<D|i|B^|c^?,i|i^«:^a<0lB 1 llfft 

I*, *a±i=Ri*&*ifc*i «rt2*« 

±l=Rlf&4ifc* 2 mFfH«lOtt*3l 
*HWlc|ait?>*tfc»1 V-X«JgEj3«fetJt® 1 KU-f> 

&*w aeai v-x«ntfc<fei;BiFf5mi ki^ >a* 

«J*t, BirfBISl fl«*3lt*:Ha>ffl!lffi-hl=. zaJKSlA 
tt*SI«:»i«i4*tfc«»-C»lt.&*ifc« 1 
h»**U ^<KfctfflGBli&K4UBftBa>aB£ 
^LTSrfEBl V-X««j3j:^«rlBSRl KU-f^a* 
MOB 1 ^A^MMSlcafM&S^-S-^aiR 1 y— 

*a{*a tife»*ttfctt©-cisi it e,*ifcas 2 «jfiy- h 

B£*U 4>#<£tttB*2att¥«ftH<D«n£* 

LTBffiB2 v-*a*fc«fctfBEB 2 k w 

©m 2 ^ v * jura £ 5- * -sb 2 y- h aa 

<t. £*BU m!t2V-XWI6J:0l2 

B*a>a<*a. intemi v-x«a *><fctfm 1 Ku-r > 
aaosg;* *y*sgi*. 

[0026] ^<DmmzgkZ>*mtomw<Dm 1 2®«r- 

sftfetta^Rit&ftfeaay— h«£*u '>£< t 

ih ku-t >aa&'a>Ma>?**ii>a&i::Ra*ba£$3. 
*y- saau twey- h*ai4**< t 

6*1 B2R£BA/-C«J***u hbv— haai* 

[0027] CCDf§fl£lC&3iJijgtt:fgM0>ai 3lttf 

BBi!!itt¥«f*R0!>flR±l::. ca>i!h*¥«{*B£aa 
**lfc«*-ca«t&*tf=«By- hB£«U *«t< i: 



*BEi&*¥a*B<D«R*fl'LTllirlBV-*a«&» 

sy-haat, saau HiiiB'y-hBai4'>^< t 

till. B2|f £#AyT-1«J5£;**U firfBB 1 B(D-t® 
J*¥«"C*y. tieB2Ml*. flJlBB 1 B(D¥«fc±lii 

[0028] zommzm^mwmmon 1 4js»-e 
t*HHicRite>*ifcv-xaafc«fctf kw >a«fc» 

*y-h««t. £ABU ttlBy-h««l**<t< t 

tin, »2«**^/-c«jaE**i. msa 1 »ia>±si 

l47.Tr'yrf$«L. iiijfsa2jil*. HtFfBBl I©Xf>v 

[0029] ^a>anica«¥B{*aca>B 1 5 aa-e 

tt. «B-tl=Rlt&*U « 1MB. C<DB1§!!BIC>*|6] 

ut=ig2flgs. kk a2«Bnaictta-r«a3aa. 

C<DB3fli]®lc**r6jLfca4ffi!liS. fccfctf-tB^-T <5 

att^aaa*. tteaa4u*aani=Kit%4t« *ti 
>«a t . MEfl«^t*B<D'>^ < i ta 1 mm± 

m?- h*P£*rU *»< t tflfBOtt^^Ba)* 1 

fids l tiWBv-xiw <t me k h* >«hk torn 
xa«j3«ki;siriB k u-y >aamo>7-v4(-iioaai=aa 
\~mt&*. accitt*a<*:«a>a 1 «a®-». 

[0030] C(DfHfl|C^^#^i*^«(Da 1 6®«T* 

**tfc«a-c»it&*ifc«ay-h». fc<ki;«tiiBCitt 
*3n*H0>-his±i=. c©i!b«*a(*ataaaF*ifctt 

tt^attaoaaertiTiMBy— xa*£Mie Ku-r 

sat. ^Mfisu. meaay- naoy- hsi*. a 

B±By— KB©y— Kft.k y tat*. 
[0031] ^a>aai=a-&¥BM:aa(oaa«aa>a 

wuz{htf.¥mt*m&mtfL-?z>i.&t. '><e< t^MtBO 
bib*- haaa±i=. < 1 6 mFfBOtt^ttBtD 
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jtiz®miiLmm&MtfL-tz>x.mt. ttnijiBy- 
-*m&t$&if Ku-r >$us?£B*j&-t-&xf§±:£ini-r 

[0 0 3 2] C(Df|BJ|c<l-5iti3?«:^roi!!jt^j£(Dm 

[0033] z<D§tw\zmz>*mtt.mw.(DM&?5&<Dm 

»*t4iii. 'J>£< tt.ffi8BaiA>e.SMLfcmffiCi 
[O 0 3 4] 

[5§?8cD3|J6cDJ&ig] JUT. c<o»wa>ntt»n£. 0 

[OO 3 5] (»1IUfi^SI) HI l*C(D»?8<D»1|| 
J6fl3tSl::«&MOS F E T £jjVT£MJiEK Bl2Att-?-(D 
¥®EU El2BI*E|2 A4»tD2B-2 Bj&lcjft^BSS 
El. H2CI*B2A«t>©2C-2C«ll::j&5»rffiEI. El 
2DttE)2A4 1 <D2D-2D^|C>tt5Sr®ia-e&*„ 
S3. B1« B2B~B2 Dtl*. El 2 AI=**-BIB)tft» 

[0036] BK EI2 A-EI2 D|c*-r,fc-5U. Pi 
S i (v>Ja» S«1 0fl)h7>i?X^»fiE««lcl4 
Pl>5iJH 1*MJtitl^„ PlSiSIlO 
I*. 013.1*5 x 1 0 15 c m-3g£<D^$&fcl»S 
^-«D±®(Dffi^14l* (1 OO) ffcli. PS^iiH 1 
tpcDh^VvX* • ?**JMBJ£«J«I::I2. 01*.tf5x 

H (fcLT/O^-XJU— • Xh7/?-B) i 2*<j^fiE**r 

-So 



[0 0 3 7] S i SKI OJilCli. Q^Iis i (v'J 
n» )§1 3A^J?E3?*tTt>-S (felT. 7i^X13i 
P?,S*0 . 7i>X1 3(O-^H-05li. i*5£**J2 50n 
m. 4g&]7 0nrm 4 O nmtfeS. *09<D7 

x>X1 3<DTtm*Uztt % f|X.l£PB9xJM 1<DJl 
«k 33J:i;/^fXiU--Xh7/?-I1 2*<-ttl-f*l 

[O O 3 8] 7x>X 1 3 WCD/ ^^^JU— • 7. 
— I§12±|C|*. T**)V*n®im (fV^^S) 1 
5A^EE$*trL>^«, T-t^Jl^fMMM 51=1*. MO 

[0 0 3 9] ?x>X 1 3(Dfim73r6l (fi£?3lR]) l~ 
i*. y-nsi 6 V-X/KU-OSWM 7 

jW&J&£*t-CO-S. 6l± % 7i>X1 3 CD 

M$my^x.-5<fcaic^m*+t'CL^*„ ?**jMa (w 

g) I*. 71^X1 3©Sffl73(Pia)tiT?^*-?)o £fc, 

hS (Lg) li. ^f-i-SIi 6roS$i:<kot± 

7i>X1 3<0fllffilCfcli-SV— X/ 7 
[0 0 4 0] 3FP>lzy— hill 6 I*. UH^Iil&Sia 

1 4_tt. 7i>xi 3<nm®mt±mtizm&L2tix 
>««i 7<d-sb. f^*fl,«ai 5. fc«fci;/^>^x 

[oo4i] ;^ic. IbiS»®i:ISmosfet(D 

SSit73j*CD-0!l£. El3A->e>EI1 1 CDX*§fflr®B£ffll^ 
Tlttlfl-rs,, Ttffc. EI3A~E11 1 Alc^"TBi®l*El2 
BIC^-TBrMlcStlCL. EI3B~EI1 1 Blc^-TBSSI* 
B2 Clc;*-f Br®|c*tJ£LTO&. 
[0042] B3A* EI3 BlC^-f .fcai^. PS 

s i o^ffljg^-5. ccdpis i s«i ois. m 

3.1*5 x 1 0l5 cm -3ggc0*& ! fe"8g£*#*>. *-CD± 

®CDM^14I*. 01X.I* (1 OO) 
[O O 4 3] PIS i S«1 OlCNf **;HMOS F 
ET (IjiTNMOS) 01x.li#aW 

(B+) JnSfE2 6 0KeV, K-Xi2 x 
1 OlScm-ZliJScO^WCfey. PlSiSfilOWh 

0ix.«4x 1 o17cm-3*D£coe— ^iSS^l* 

opi^i^n*'. Pis i S$1 onic^^^ti 

-5. 

[0 0 4 4] PIS i OICP^V^^HM 

OSFET (JilTPMOS) &te$rt%>1&-&\Z\£* Nl 

(EI^-tf-T) Pis iSftioroh^^vx 
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[0045] &ic, uvxus (igjS-tm $vx-i7ic 
JHi*T. ^i^.li^a>^^-> (b + ) Pl^uu 
1 rtlc-Y^-^JiA-r^o C*l|c,fcy. mi42 x i o18 
cm-3sS©e-^SS^J#o®;jBffi^$ie4agi 2A^ 
PSOiJH 1 Wlcff^^tti,,, iSSS^ii 2 

[0 0 4 6] fcfc\ ctit>ro-f^->aAxs^ p^s 

i SttM OflJSlSlC. mtf8 nm*i£(D|giiS£J#OSg 

-T) ^©pss i»tsi o^o^m. mz.titfji'TS 

[0 0 4 7] &*,tstitz44r><D7%feiUzit^ «| 
X.lf9 0 0°C. Sig (N2) S?fflm*-C5#f§ffi<DRT 
A (Rapid Thermal Anneal) 

[0 0 4 8] glJcDUvXhBS (igjF-B-r) svx 

^icffiivc. RffMrosiBMo^^i'r^-^^. pus i 

Sffil OCD h^^X* ■ ?**JMI$j£flM$£trtM 

c*tic<fcy. ^Y^i^e&JBi 5A<. h 

vxj • ^V^U^)«^lZ(D^S#?MI=1'^->5iA-r 
SCir-e^nELTtSL^o J^fiE^tl^MOS FE TA<N 
MOST?. CCONMOSCDU^t^fit^BE (V t h) 
0]a.l4o. 7 Vf§JtlctS;£LfcU<b:£. 01x.l4/t?P >4 
(B + ) *DjSaE2 0 K e V, 5x1 o12 C m 

Hi 5A<. h7>^X^ ■ TvZ-J^tef&mWzMfiLZti 
•5= £fc. Pift*W««Hi1 5 1*. :j-**-)\,k1$ 

•fblcii, 0J*.i4rt Atfffli^ti-ci&i*. rtacdS 
ft©-«l4. ;Sfi7 5 o°ctj 1 0&m&-e&&» 

[0049] &ic ±ie^bis (ia*i±-r) *wt*ufc 

PI! S i gffil 0©«ffl±|::. 5nmg$(D 
BSJf Sl#OS i 02^2 0. 2 0 nmSJg0)|gJS£l#-3 
7X^1 (S i N) 2 1. Rtf 2 0 nm|gj£0>|RJS£}$ 
OVX<7B (S i 02) 2 2$|^t«. 
•JV^77YtR I E££ffll>T. S i O2H20, "7 
X^I2K Si;7X^i2 2$, RffS(Df^tt. 0**.l4 

[0050] *IC. EI4A. @4BIC^-r<fe5IC. g| 3 
A. @3BlC*-r«|ii^. mZ-\£R I E^fflUt. S i 



■5. CftlC^y. S iSffil OWIC. m?Llt&$2 5 0 
nmSJt(DjJ|<t, 1 3 t A<P)SJlCjf$fiE^4x-5o 

7i>X13li. MOSFETiOV-X. KU^X f 

(DS^co-0!ii*. flft.i*ai<DX£i:mi;. 25o nm g 

[005 1] 3llC. 7IVX1 3<D®J®-V>»(DJS^ 7 

■r>^M-7i-y h^ui^fflix-c^'j— x^y-r-5 

title. S i Sffil 00>5*>. R I ElCckoT — 

roftijs-viJitojsic — 2?a>*j>&ixs i*®a<&i±i-r 

•5. JfclC. 7i>X1 3©ft«®-^J»fl»SlC. 7 nmgt 

tDPJl^i^^KlbSi (0^-ti-r) £Pfi£-#-S., ccoBUb 

JUMitmit. ftSL 0*3.147 0 0°C*IJ£T?. fiMcD&lb 

p^ff^-e # 4 ax f> -e $> •& „ 

[OO 5 2] @5A. El5B|C*:t-<fcaiC ±13 

Mitm (El^-a-T) *><Jf*j££*tf-,1Srt£l6^2 3T?ft 

at- ctu^y. ,iti*. z 

l^H>^>iy^D—hU>^mT^m (Sha I I ow 
Trench Isolation) A*. S i 3SJfi 1 0 

PHztmztiZ. t&umz 3<D-wiis i 

S i 02<D»*LLx— TEOS£J£j£#X 
iCfflLXT^iSLfcT EOS-S i 02^fc^>o 

[0 0 5 3] S T I <Dm(*tofclSit73}£a>-H?Q£Tfe-t 

•5. 

[OO 5 4] EI4A\ Hl4B|C^Lfcfii)gJLlC. 

5Mx£TEOS. J&ie5&g£$S6 5 0°Ci: LfcCV 
D3; ^ffltxT. T E O S-S i 02£ 5 0 O n mUffiltW 
CtllCjcU. T EOS-S i O2H ($6^«a) 2 3 
^IC. TEOS-Si02f2 3^ ^li 
SS7 0 0°Cigg<D^ van^bSHaT'T^v^r-f 
t*. C(D^. CMP (Chemi ca I Mecha 
nical Polishing) S^ffit^T. T EO 
S-S i O2H2 3<DS®£¥ffi'tb-r&o C(Di:^. 

(SiN) 2 1 (DCMPU— r-<t. T EOS-S i 
O2B2 30CMPU- r-«t(DMIC,J:y. TEOS-Si 
02^2 314, ,Hrtlcspffllc*«)ii*tL-5. 

[OO 5 5] $6^2 3(D»^LLxffit LTI*. 

il£TEOS-S i02ff)i. T EOS-O3C V D5£^ffl 
l^Xl&f&LtzT EOS-O3-S i 02«. HDP (H i g 
hDensity Plasma) CVDJi^fflt>T^ 
iLfcHDP-S i 02^^^lf-SC<!:*<T'#-5. 

[0056] SRIZ. EI6A. 16 BI-*"tJ:dlC. ^tL 
I4R I Ej^^fflLxT. TEOS-S i02l2 3$l-yf 

/^v^-f&o -Hicj: y. M<Dfe$uz. mz.i£i 00 n 

mifiS<DISIl$»om^Slffla)mT^gl$6^ISl 4/)< 
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[0057] 2fc|C. EI7A. E17 BIC^^aK. 7X 
^§ (SiN) 2 1 £. ff*.tf*<y hi8B£§S£fflOTI$ 

•s^bK (ia*-t±-r) M7i>xi 30)&m±\zmm 

£*LTU-SS i 02^2 0$. 7-y&3i<D;§j$£fflUT 

*ii-ti-. ?-\*&mm-\ 8jMts„ y-h*6*§iyi 

1 8cD#£Ll^J$0!lli. SflbLfcS fflx. 

1*7 O 0°C&&0)^i>1j)l,mtm&m^X. tfoZ. 5n 
[0 0 5 8] ^-slJJVmtmtt. 7i>X1 3<0®^1£ 

ic«c#unt^c crofcft. oia*<'>fc^y-h*fe!iiisi 

8£H5|-e£3„ CjMAV>/j:t%y-hlft^lSl 8f»o 

MOSFETtt. m*.\t : f-**)\'%-wmA.\~&& = f-v* 

[0 0 5 9] £P>lc. ^^*;uK-lbj4iri*. fc-SSJST* 
I*. fc-5-£cD|gJ?CDS i 02PLA^J?E-C£&1\ <t 
^5^«A<a6So CCDfctf). <f-h$feStBSl 8CD'?i- 
/\Sfl-CcD|gJ?A^:/*. Riff— hZmmi 8<DJ-v 

[0 0 6 0] V- hffiim 1 8 |C|*. 7V* 

JUS8ibi££ffll^-CflSJ&LfcS i 02KI*^y-CS<. S 

i ONI. l^tpZ>*3ris-)-4 h^-f Kl!gSfflUT4,& 
I*, h^-f 0«*.l;£8»B£ib5££fflt,*T 

>I#0>&iHblgi£Jf$i£U ££>lc*<D£®£. 
t? #7. TrSlb-f -5 d i: t? & c £ -5 . 

[O0 6 1] Skin. y-h*fe*tl£l 8ICI*. S i 02 

is. s i o Mulcts p,-f. x.^ybttw^'frmm (h 

1 gh-KIS) &mi*X*,GU.K y-h$fe^lSl 8lc. 
h i g h-KIK^rfflL^fcMO S F E TO — 02 4 

[0 0 6 2] hi gh-KiroffltLTIi. Ta205K 
(.l^frtp&Z 4 K) . A I2O3L La2 

03L h f 021. z r 02mmzmfz^ttfx'£ 

-5. 

[0 0 6 3] 4#ICT a2O5K<0Jt^a^£ r 2 O ~ 

2 7Hg3t>lK S i 02K<DtbSIS*e r =3. 9lCtt 
^T^l*. CCDt-tf). Ta205H*. S i 02BSlC|g 
JI£&IILfc£;*CDlSHbl|g&|*l8IJ? ( e q u i v a I e 
nt film thickness) 2n mJilT 

[0 0 6 4] ffc. y- h&SiBil 8ICT a205K5ffl 

S i f^ffilCj&J&LTA^. ^-(D±ICT a205lg£i»Jirf 
-5. L^tf£«Jiy-htftSSilB«if£L-t:tfilV CCD 



[0065] acir. @8A. lasBiciK-f «fc?ic. @7 

a, E7Bic*-r«it±i-. mmiNM^mm^-zr 

2*ltz&&3,S i £. 0!|jLl£l O O nmUgKJ&WL. 
K-^K^jtgSS i |g£ff*fi£-f-5o K-:?h£*Sasi 

mi*. &icy-hm4£i 6t55. #avt?. K-^h# 

SSSS i Bg_tlC. mPLliS i NI5 1 O O nmgJglCJg 
CCDS i N&I4. «l-y-1-^r-W^Jfe^ffi2 
4t)S5„ (El^-B-r) £"7X?|C 

ffl^r. ^-f. y- y-*w?t&mm (s • n) 245 

l7f>^L. ^Ut?. y— h^-V'V^JfeStlB (S i 

>v^>y-r-5. ctuc^y. y-hm«n 6a<^5f+i 

CCDt^. y-hm&l 61*. 7i>X1 3£gl^ 

•cipx^tts. ccd*=#k K-^h^$gas i c 
cd K-^h^jssas i icDx-v^>yu- hi:, y- h 

MH1 8tcDo:-v^>yu-hi:©lt (S«?tb) 
ttlcttiSgH*. 0l;il£4Ooei£&.i>J:5fc£:#£ffl 

tt-zmi^z^t-c. 7i>x 1 3icx v^i/yic<ksy 

[00 6 6] y- hsffii 6ici*. 
as i Bsicpgib-r. >^;ns. fc*tNi*>^;nst^^ 
)i>mt<Dmm?-hmm.. fc^LM*^$sas iistj'^ 

iUKtcDW@y-h«it (t^f0*^'J>^^«Jt) . 

fes^^l*^^as i istvuy^ Kie<!:cD»^y-h«i 

it (t^:b>tf>.57KU-y--1' K«i4) $ffl^SC»:A<Rj^T?fe 
-5, ^-SuMtlii. p'-S';H!Si:^^;H!I<tCD?figy-hflt 

hmfili 6ic<fcttii. K-^h^tigas i 

fc'y— hS^lcib^T. y— hS® 1 6CD*Sla$«T$ 

[0 0 6 7] >^;HO)«li:LTI*. T i NR. Wl. 
WNK. RuB. I rK. AlHf?flf5Ct)!|tt# 

-So 

[0 0 6 8] v'Uy-f KflgcDtfii: LTIi. Co Si 
2flS. T i S i 2m%f*miZtfZttfX-2Z>. 
[0 0 6 9] y— 6£. 09x.liT i NR 

nci-e. y-hm@i 6cDtt*im^^b*i±-5c 

ttfX'ZZ* <tL^-5^0SA<fc-So CCDfctt>. MOSFE 
TCDL^t^SE^. y-hm*£l 6(Dtt^HSt©^b 

[00 70] y— hasi ecoft* (t^i^^y 

— hfi) l±. 01x.tf7OnmSStt4. CCD^T? 
I*. i*L<l*&2£-f -StfPMOS FETCD->3— h^-V 
t-^S^ttlSll^^-StD^. NMOS. PMOSCD2R73 

<tt,. |S|C^•v*;^S^fflL^?)<*:3l-^tf•LT ; oat^„ 

[007 1] ^l:. 08 A. 0 8B(-^-r«itJilC. C 
VDiS^fflU^T. *6^. ^iliS i 02-£>S i N^lt 
«-T-5o 3KL^. Jt«$*tfc$fe^?R I EL. C(D$6 
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m^z. v-y-wmi 6<omm. as,fci;:7x>xi 3© 

&Tf? x >X 1 3 (DfilJS-ttt^tllC, 2 O n mSltCDR 
J?£l#-3fliJ8*feJiR2 5A^j3E$*t^)„ 

[0072] h*vv:7*&S£Bl2 4. y-K 

111 6SM!ie$feJilS2 5^VX<7|Cfflt^-C. 
St*f^-> (As + ) Jj0j$SEE2OKe V. K-X 
15 x 1 Ol5 C m-2|gJS<D*Wc < fcl-J. 7i>X13M 
ic-f ^SAfSo C*ilcJ;y. NSv-X/Kl/^> 

[0073] *fc, ®mf&mm2 sswt aninc. y 

fl.*SffilvC»tU 04*1*2 n m*l&<7)RJ*£ftoSa 

ibR ma^t?) $mtfiLxA>$.i\ c<DinbR©Btt 

it -s m&m <p £*i#a-r -s c t -c & s o 
Coo 7 4] *0J-ei*. v>SOu- v— x/Ku 
-< >«Jtlc•^L^-c^^-<fc*<, v— x/ k m >«hj i 7 

N-£!«;iffeli 17ai N+mt&ftM 17bt T?«J&1, 

i^xf>va>iil$lufcMOSFETro 

—Ml*. 0 2 9|Cjjs£;h.-Cl*-6o 

[0075] 02 9 Cl^-f -ir*— h^r^'V^Jfe^ 

R24. ^-KHi1 6. Rtfffilje*fe*il82 557^ 
iCffll^T. 0l*.l£'J W (P + ) *Di$»l±4 0 
KeV, K-X14 x 1 Ol3 C m-2|SSa)*#lC < fcy. 
7i>X1 3rtlC-T^>;±A-r^ 0 CtUCj; y. N"S 
ffir&lf 1 7 a?7l>X1 3rtlc^fiE-T-So **>5>v. 
y W*->l::®S>-f. fltR-fTf-^ffg^x^xi 3rtlc 

[0 O 7 6] <hZ*>-e. 

©as* (x i ) <Dumt. msntxn-efc-s. otts i 

K =? Is ~J X $ <D ^ V * ;ng £ 3t to -5 & •& £ T? 
S>. ttl=NSv-x/KM>*Ri 7 a>?N4fe(DStt 
4b3?£#tf>T. Ma9<DRftR£lcl.t. at4«j«T»ft 

•So 

C007 7] NlV- X/ KM >Hi3l 7(DgJS£ (X 
j) I*. RRft&4*>^RRRR|cfcl?«IMc>&» 
14-lbAf>. IMWfc#|::*ijMM£*t«. eHjLtfPN&S 
gg*(Xj)=0. 1 2 //mg«l=^S<fe5l=. -i 
£AR* <&)R*E£ K-Xfi) fc«fctf&a<lfc;§tM;& 

[ O O 7 8 ] 7i>X13 <DMm ICSM Lfc 

N32V— X/ KM>R4U 10o*>. TaJ<DSU»lc. 

ffi-^S. NlV-^/KU-f>fiai7^ 7 

x>X1 3(7)*®. ftlCjtS^OM^aAt. 

KflJit£&ONl>V-X/ KM 7l=J:;h. 



fc. *0J(D<fcdlc. NSV- X/ KM >R« 1 7(DT 
giJM«IC. /^JI/--Xh»;A-g12j t $t,l= 
RltTfc<£, -tffiNSSV— X/KM^»«1 7(DT 
ai««irfcitS/^>Tx;u-(D*^£. * ibK&SWir 
ffl)$ij-rsc:,h*<-o#.5. 

CO 0 7 9] fcfc. *^T?l*. 7i>X1 3<Dffl!lffl6^ 

«ijgffe*iR2 5ic<fcors*5ttrL^-scDT-. niv-x 

x>X1 3<D±.M^0M -Oifcy, fiflffl 

^<0^$fi!|a<7)'f ^- >aAliE&JtT? # Sfait <t Jot o Tl^ 

So fc*=u fiijs$fe«BS2 si*. *-rL*»»-ci*Jts 

l\> 

COO 8 0] NlV- X/ KM>R8 1 7(Dib 

Sta£«T$-a--5^A<fc-Si:^. mii*ib«tt£ 5 0 
flQ ■ cmliSJ: l J«< LfcL^^ICl*. N^V-X/ 
KM >«Ht1 7<7)*®lc. v'J-y--< KB (E3*-t±r) 
^ffiJj&LT'bfiUo 

CO 0 8 1 ] ->iJ^--< KH©^9<t: UTIi. T i S i 2. 
CoS i2, PtSi, Pd2S i, I rSi3. RhS 
i m&mi -S-tA^T'^So ^ICV-X/ KM >«HE 

1 7*<P^(7)Ji^. Zfl)PlV-X/KM>f«17 
<D^>$>7 K«6i;$iaT*-t±-5lcii. Pd 2 s i/><Wiia 

CO 0 8 2] 0 1 OA. Ell O B|ZiS-f <fc 5IC. 

0 9 A. 0 9BIC^Lfc1tjt±lC. CVDSSIUT. 
S i 02£. ff!lx.loE5 0 0 nmS&Kltfll-f CttlCj: 

y. nfffl$6^B§2 6A<f^gc$+i^o mmtm.m 

2 ffix.li7 o o-cSJSO^v^i^K'IblSffla-C. 
mi*3 o5)-ffi^T i >v3'T-l'-r-5o CG)?»xSli. N 
SV-X/KW>«81 7<D-f ^->aAB0)JS14<b£ 

^terffo-c^Si.''. NSv-x/Kn'>««i7(D 
3?* (X j ) £$fl{8>Lfcl^B#lot. f>v7r-f(DigS? 
©S-lbf -5. feSLM*MS.IoE8 5 OtSetms e c^" 
-^-lS©RTAjftottai\ $f.lCl*Ctlf,£ 
»fflLTNSV-X/Kb-<>««1 70)-f^->jiAg 
CD5§14"lb£?T^oTtaL^ C<DS:. CMPiiJfflU 

CO 0 8 3] ;^|C. 01 1 A, 01 1 BIC^-T «fc 5IC 
'JV7*7 7.<tR I Etfffl^t. n>^^h^— ;U2 
7£gra*6i^K2 6W|C^-TSo ^IC. W (^^<fX 
^» IS-^A I (T^5) R % T i N (^b^S» R 
/T i (^*» imb©»ilR$3>^^ K*- 
;U2 7WlC^t«-r-5. CttlC^y. 3>^7K77^2 

8A<a>^>> h^— JU2 7rtlc^j$$*i^,. gp B l 

&!#R2 6JlIC. 3>-S»^7 K^-7-2 8lcmftfi<)IC^«! 
/^•vv"<— >a>R (0^-T) £. Ha%iH2 6K 
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BlzVk&M O S F E T <7)g*1»iitj!><5SfiJc-f ■&„ 
[0 0 8 4] Cro^d^tBlHSfi^ffil^-SMOS FE 

[0085] (1) 7i>X 1 3 (flCJBJ&^ilf- V — 
X/KM>«H51 7J. 87i>X1 3(DT9I«JSIC 
^j£j*;frfc3§^#S8tfe$ilg1 4*<>ibJI-r. ^tUCfcy. 
MOS FETro^-^-JUliI^ V— X/ K U-f >«1§U 

>xi 3^^-r*igic^-r4. j»<ox^^>-9"a?$(D 
«iS£gggt-r 3 c t tfT- 1* 3. 

[0086] (2) 7i>X 1 3(Di(@ (W g ) 0* 
7U£0. 2 0//m«tySi<-r^)o Cttl^J: 7x>X 
1 3(7). SLN|cffiJftLf=2 0<DffliJ®±lc^fiELfcy— H 

fljttfva— h^-v^iUjam$JW®|-C#-6. 

[0087] (3) 7i>A13(Df + ^Wl5 

t-t7x;n 1 (tL<l*Si8«io) tcDHlc. JSiS 
£:=F$M3aJI (/\°>^x;u- • Xh^/S-i) 1 2 £t£l+ 

[0088] (4) 7i>X 1 3(DffllJffilcSMLfcV 

lc<fcij\ V— X/ KU-OPbKTJ/^V^X^U— ^K&Jh-C^ 

•So 

[0089] (5) (4) iCjMxr, 7i^X 1 3(0 
ffiiJSlCgMLfcV-X/KU-OflJgtl 7 

y-hmei 6<fcijtgBS^wi^ffl"jic^ofc. mm 

7 0>-SJ. GJjtliV— Z/KM >^M<D 

<D«fc5l=V— X/KWl/fMtl 7lc;f:7i»»* hSliiS£ 
J#fc1+-5Ci:lc<fcoT. V— X/ KU-f >fgKDA>^X 
#|cy— X/ KU-f >fBKDTSBC0fiJgElcj3ltS/^ 
>^x;i — ^R^Jh-p^-S. 

[0090] (6) MOSFEKD^^^U^iai 5 
7i>X1 3(Dffl(l®lC^f>tl€)«lig-Cfc^ 

£lc¥tHb£*ifc¥®. 03x.lil§R3)tfe*§lg2 6rt. 

7"L/-tlMOSFET(D7"atXft«J. *-(D££<$ 

[009 1] (m2j|Jfi^ffi) 01 2l*C(Df£BJl(D$g2 
IIM2ffilC&5MOS FET£jM-£MS0* 01 3 A. 
01 3 Bli-f-fl-fih.. •?"(D®fffi0r'fc-5o fcfc. 01 3 
Alc^-rBf®«*0 2 B|C^Lt=B!i®lCffi^L. 01 3 B 



lc^-fK®li02Clc^LfcBfiffilc«Mi-r-S. 0 
1 2. 01 3A. 01 3B-CI*. 02AlC*Lfc3>^» 

[0 0 9 2] mi *JSff$ffi-CI*. 7i>X1 30)±.m. 

[0 0 9 3] *SS2HJ6}&!gT'l*. 012. 01 3 A. 
01 3B|C^f<fe5l=. 7i>X1 3<7)±B5UI*. 

®cDy- h&®m i 8 a icit-<T. mmom^?— Mfe 
mm (Top&mm) i s btf^aatitic output 

[0094] C0)^5?S«ljS$fflL^-5Ct-C. 7i>X 
1 3(D^-V^.;U«J|t1 5lCjSl\-C\ ±SP=J— :J— Icfclf 

h«9Mii'f>&iifln?#. ^"(D^l!$«^-r*Ct 

H)-^. St5/WTX4#tf0>£K>. IP*.. a^W7X£ 
EP7J0 Lfc t $0) L £ t^flSmECD^Sli^ fflJ*t]-T -5 C t tfV 

[0095] c<oj:5tt4ttt£fli«i=i±, mz.timim 

mmmCD. 0 6 A. 06B^#ggLriftB^UfcX|ilrj3 

7IVX1 3<D±.ffi±.\Ztef&£tltzS i O2H2 
0£KS£LfclvT??£LTiS#. ^(D'&* 7i>X13(0 
ffliJS±lC, MUHR1 8 a£ff£tftt--5o .Utile* 
7i>X1 3(D±S±ICl*J»LNy— hlfe^Kl 8 
b. 7i>X 1 3(Di^fli|ffiJilCli % -Sivy*— KStSiKl 
8ai0^, 2«&<DISJ?£#oy-h*feS§lffiliif£3g 

[0096] <tjs. *B2|gffi^ro. isicy- naii 

Hl8alt S i 02&l=®e>?\ mZ5\Z7jk-r^5 
IC. Ta205BS. H f 02i. Zr02li©. LVbtf>£ 
SKat**6*iia (high-KI) £ffl^6C£A<nJ«g 

[0097] *fc, ?— Vimm I 8 a IC T a 205ffi^ 

lC^fiELT*^C>. -€-(D±lCT a205K£ff2j£-f -5. t^*> 

[0 0 9 8] ?- t-jgiMm-i 8 alC. ±15^1 

<*Jfe^K (h i gh-KIS) CtDBJiffl 

[0099] <M3%m.W*Wt) 01 4 A. 01 4Bli€- 
tl^tl. C©^<Dm3HJg^ffil-fi6<5MOS FETS 
*-*"BrS0t?fc-6o JtSfc\ 01 4 Al-^ BrflSI*02B 
icjjiLfcKffilcffi^L. 01 4B|cjF-TBi0lot0 2 Clz 
*LfcBft®lcffla-r-5. 01 4 A. 014BT? 

I*. 0 2 Air^Lfca>^<7 hfc^l/ffi^li^-^ti* 

[0 10 0] fg 1 Slte^St?!*. 7i>X1 3+l^ 
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**tfcV— X/KU-OflMM 7t->UU 1 (tl< 
liSiS&IO) t(DWz^ ;S>fX/l^'Xh»;/5- 
11 2*<??ffiLTlN£8tig0l£;*Lfc„ 
[0101] *m3||jSfi^©T-|*, 01 4 A. 014B 

>^J?E1 7(DIgaW. 7i>X1 3<DJSffllCjfcj££*tfc 

jUTamtHtKi 4<D±@icrais^LL^. y* 

6I4. 4 0>±BI^&. 71^13(0 

idffilcjttoT»fifc**i-Sf=«>fc. y-X/ KL/-f >H« 
1 7(DJSSU©14a«t, hl^1 6(D14Bi:*<. ISIS 

[0102] CCDcfc-pfctJtig-CI*. y-X/KU-f>f 

JiEi 7<Da?$$Sil<-r?#€)fcAic. ^v*;nH£*£< 

[0 10 3] (lg4g|J6ff2ffi) @1 5 A. 131 5BI**- 
*t^*U C©f§B^(7)m4|gifi^ffilC^i)MOS FET$ 

*-rBs®ig-c&-&„ un. lai 5 aic^-tksi*isi2b 

ic^LfcSiffilcffl^L. 131 5B|c^fBi®lil2l2Clc 

[0 1 0 4] »1 3gJ6fl*S&T?ldU 7i>X1 3*lcM 
StlfcV— X/KU-fXMM 7t9UH 1 (tL< 
l*Si*tR10) t<D[BIlC. ^fXlb-'Xh7^- 
Hl 2*<#£L. 3<D®]iffiK*3L>-C. V 

[0 1 0 5] *fg 4 HJfiffe 131 5 A. 015B 
lcjr-r<fc5l-, V— X/ KU-OSUSM 7<DI!S£j&<. IS 
1 HASH'S J: y 3IS < . h«iSt*<IRLMJIi££ 
SLTW. SttWUI*. V— X/K 

U-OHStl 7(DJSSP*<. 7x>X1 3<DJBffllCflSJ$$ 
Hfc^^SflfeatKl 4CDJi®lcl5lg^Lt^, -ttiJ: 

KW >flMl 7 I*. y-hS«H 6 t^±lc^— 

— ha^l 6 t^-©ffllja$£^K2 5$-7X"7lCffltNT. 

KU-f >3UtE 1 7 £ff2JjE-f til;£&L\, 

[0106] cocfcafcfitig-ei*. m3nss^®t(5i« 
i=. v— x/km>««i 7 £a?t^^E*'C^j£'e 

[0107] (m5Hiifi^ss) si 6 Aitz<D%amm 

5mmmBiZ%^>MOS FE.T&7jk-?¥-m®* @16B 



1*01 6A4"(Di 6B-1 eBmz : ,Q5mmm. 01 6 

Citm 1 6 A+<D 1 6 C- 1 6 C«|lC;ft5BfBEIt?fe 

•So 

[0108]*1 IfctS^ffiTfte. 7i>X1 3 *<— 3© 

[01 09] *:lB5iite^ffi-ci*. «ky*#*^-v*.;u 
its^ns-r^fctoic. ^x>xi 3^«Dt<i^i4-r. 

— 3fl)MO S F E T ■Sig^lc-O^Tifc'-i-So 

[0 1 10] Ell 6 A~E] 1 6 Clr^-T.kdlC. 7i> 
X 1 3£3fe5lJ|CffiaU V— X/KL"f>«ai 7^(D 

[Olll] ?i>X 1 acDffiJBB^-V^JUBi: Ltffl 
V-SCttf-e^-Stf)^ ¥BBfi*J&1«ii£it-OMOS FE 
T letter. ¥ffi»4-ffi»?'l^<'Ct5. 

[0 112] C<DB#. <7*— KSS1 6^©n>^ 

? m*. y-hm*ii 6<d5^. amnuuHM 4±. 

[0113] *!S5HJt»*j£ics-5<3larei*. 7i>X 

1 35, «&<lffiBLV-X. KMX y-h$ftfi 
ICLT— OO) h^>vX^tLTSb^$-H:SCt-C. «fc 
y**fc***JHMr. <fc y>^t^¥ffi6«)^i5«T'3l^ 
-e*s„ z*ticj:yi|ii9«:^«iiiK<DS5^S'lb5ll^r- 
#<M#fiA<;fc-5. Z<Dt2. «S!ffi(D»RiattS ill 

*LLV ISICiB-C-fcttl*. f^ftlOMOSFET^tt 
5 PI C I c 1? # ^ An ib fc -5 o 

[01 14] *fc, ts&ecD-gi&atts • m 3cd*§£ 
os FET^it^pjcic-e^i). tt^a*^e>. 10 

[0 115] Z©,£-5lC«&0>-3J||g£ittS ig13(Di 

«i^.i*«ESfc(Daiisei«s i@i 3^i» 

[0 116] fc-fc?&£>. IIMS i §1 3(Di|6*<}flio 
Test, SIKClttS i ^1 3jaiL§<. S 

#sy#isi-t-r£o Hi^itsA^s 
sti4MosFET©a«nt^ *mi*mm®&&w.<D 

[01 17] ^i*m«iHj8S^aic^w$*t*« 

»©MOSFETtlt l5lit8«/iE±. *1X?1X&WtZ 
[0 1 18] «E5fc. ^S6«g*0)lSgpl*. T-V*JHtg££ 
I*. MOS FETA<^J$$+l§^«HE(0illi<D^ji5S 
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zo&otem&a. mmizmmLm<. mizmmtf^® 

[0 119] LfrU :fl)SWi:i4MOSFET$l 
lcfflSLfc»ISGttS ill 1 3(D*g^Slx.*^tA<pI 

ifc'So 

[0 12 0] fc-t£&?>, C<Df|B^|C^SMOS FETT7 

«ii 6^«3ao)3iisotts i ii 3-e*jiic-rsci:-i? 

[0121] (16^1)^^) ISI1 7 AI*CtD3£BJJtJ>« 
6 HJS^SI-^^M O S F E T £ JF-r^iffiEU El 1 7 B 
Ml 7A4X01 7B-1 7 BiaiCjti^BffEEK 01 7 
Cli0 1 7 A*CD 1 7 C- 1 7 CjSlC;ti5ISHEITi5> 

[oi 2 2] is^Mtli. ,fcy*#fc:^**;HS 

OfflMOS FET5^fiE-T«)«^lC-OL^5E-<fc„ * 

fc. y— hs«i 6^©n>^^ hi*, f—bw&i 6 

[0 12 3] *m6Htfi^^A<. |g53g]5SJf**g±:Jtfc£ 
y-Hg1 6^tDn>*-j7 h*<ki>«it-e 

[0 12 4] Ell 7A~i1 7 CIC^-TJ; 

7i>x i 3 <ti*»iic. t syctococitta} 

RS i 1 3 0 <r- h«« 1 6 £ . flttSBlS 

i n 3oco.t®£-e&fi-r&. tur, a«siRs i§ 

3 0C0±®t0±^r% 7— hS@1 6lcn>^^ h£±: 

So 

[oi 25] ccoy— h3>^^ hffltoott-sigs i m 

3 o li. 3>^^7 hA<t*t-5*:^*^P.mi^ 

^LT. aKiUS i M3 OCOaWI*. MOSFETCO 
V — A/ KL"f>««1 7-MDn>££ hS8££. MO 
SFET©y- hlHSl 6^C0n>-Sr^ h3S£ <k<0S£ 

[o i 2 6] *m6HiSff*®ir&-&fltitic<fc*iis. y- 

(US^f-SC K ESlSroSSLfc 

[0127] 018 A, 01 8 Bli-ttt-PtU CCDSgBJ} 
CDIB 6HJfi^^COfte05l^§MO S F E T £ *-fBrp0 



-efc&p JtCfc\ 01 8 A)C^"TBiSli02 BIC^UfcBi 
ffilCffi^L. 01 8BICjF-TKffil±0 2CIZ*LfcBiffi 

[0128] 01 8A> 018 BlC^fck^lC. |6$ 

JSffSffil^-Sfcigl*. »5|^iS^c0ck5lc, «&cdm 
OS FET^^o«itlc©f,-r. »1*JSff^C0J:5 
|C. — O£0MOS FET^tt-^fcjilCfcl^Tfc. jgffl-t 

[0 12 9] CCDii^fc* y— h=»>$? hfl2J&fflCD£] 

ttamss i 13 oco-tgjco-t^-e, y-Hgi 

[0 13 0] (|g7||Sfiff5ffi) 01 9 A. 01 9BI**" 
*t^*V CC0^C0m7HJS^®IC^SMOS FET? 
^•rBr®0-C&?)o 

[0131] «1 SiSJfclg-CI*. 7i>X 13$. Si 
S«1 Olc**LTI5(£Sli:cDftg£#Oj;5K}f2j£Lfc 

[0 1 3 2] ^7HJSfl$ffiT?l*. 019 A. 019B 

ICjSf<fcaiC s Sit*57i^1 3$^f=c^coy 
— hSfilCOJmX^^^IC-r-Sfctf)!-. 7i>X1 3l:H 

^Utt^T. 7i>7.1 3l:. 1~3SfiS«)If-/< 
— ft*0$Oltf-^£l+-Ct. y-hl«1 605*0X1*. 

[0 13 3] ZC05 L -A-ftS9£J#-3<fcaiC7 

x^x$^j$-r-5lcii. ^!l^limill]6fi^a8co04A. 

04B$#SgLrUilBLfc. 7X^I22?X-Jf^ 

[0134] ccd*5ic7x>x i 3 5. m^— /<— m 
&t-t&z.tiz&y % y— haiii 6cotoix$^-ibt? 

S*aXBt<DTj-i£^^$/JxS<T??-5. irt^a^S 
[0135] (|g8||JS^ffi) 02 OI*ZCO5l0^COm8 

mmmt&izm^Mos FETStt^m 021A1* 

-?-CD¥®0. 02 1 Bl*02 1 A*C02 1 B-2 1 Bjf 
IC»-5BtS0. 02 1 Cl*02 1 A$><D2 1 C-2 1 C 

miz^ommmx^^. 

[0 13 6] Sl£ffiKtrCI&* — OCD/\**->frf>fc 
K1^I1 6A<. 7i>X1 3C0-hE£E^T?. 

[0137] i5)«ic msmmmmx^ —oa>/<*— 

>A^^>^^^-5'7-'— KSSl 6 «DtC0^x>A1 3 <D± 

[0 1 3 8] *|g8|IS6^®l4. 02 O. 02 1 A~0 
2 1 CIC^-T<fc3lr. y— 1-mfii1 6$. 7i>X13 
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©fllJ®K«Jj££*tfcy- h*fe*§l»1 8 a tstsny 

- hm*£l 6 a, fc«fctfl|gS i fl 1 3 0>-taiCff2f$£;h. 
fc-y-KJg^lH (TOPtfe^K) 18biftfSl2y 
-hm&1 6 b<D$L&<D'<*t->lzj:VmtfL^tz*><DT' 
fc-S. fcfc, *0»T?l*. SS2 3S«H&S&£H«lc y-h 

tasiis (Topjiii) i sbit v-hmmmi a a 

[0 1 3 9] 11 ?— 6 a lis 7i>X 13(0 

« 1 (0<B|®. fcizt/CrolB 1 <D®J®lC«*tLfcsB2 0)fl!| 
ffilC^-*i^*l,fi9Jlr»fi£$*tTt^o fit. 

6 a if 5 I2V-HS1 6 b 

»2y-H«16b-l*. MOSFET0V-H1ii: 

(TOPt/mm 1 8 b£*E#lcJl< U *i^lcffi^t 

mzittzm&izit, m 1 oisjsic^^ttfcss 1 ©mo 

SFE T©y — K^St. mi OilJ®lCffiStLfcm2(D 
ftlJ®IC^J$$ttfc»2 0)MOS FET©/T- hSSt 
5, BB^I-cfc oTSlMCJSSJEL. Ztlb20(DMOS F 
ETS, — 3(DMOSFETtLr»ftJt4<fe^l:L 

[0 1 4 0] ^msllffimJBlc^^it^^fiEt-^fcto 
KI4. V— h*&^M (TOP&mm) 1 8b^l-yf> 

- hmsi 6 atttzmmytz. r i Es.£m*fcffltt 

r. y-h««i 6 atD^tticini-raci-eSlst-eir 

So C0>£#. Z7i>X 1 3CD-tffilC^Jjjc£*lfc. y— 
h*fe*il£ (TOPigil) 18btf, R I Efi(0l7f 
>^W7X^i:L-Cfi6ffl-e^S^ R I EftOl'jf > 
4f. 7i>X 1 3lcAS0)^lftih-rs o Z 

(DJ;3lc^m8<Dll!S^lc^Sfliig|cfcur. y-h 

(Topfftj^is) i sbi*, ^icas^taiii^* 

fc-r. 

[0141] t& 1 V- hSS 1 6 a t%2. ?- h 

I@1 6bi:<7)Hlctt. -&:b-tfXUA<#^iE-r-&5lH&teA< 

mos FET0>as.4#14i::i4li&§i4£:L'»„ 

[0 14 2] CcOckd^SBStDSISS^lC^Sailfltat 

Stscttcfcy, i 3 (DfflJSro^-ic. 

- hS&l 6 a©ttft. mz-lttVlteG: K-^LfcjK'J 
S i H£ff3l£T?£.5. crofctf>. MOS FET(DmSl4# 

[0 14 3] Siy-ha«1 6 a<Z>ISIS£. 09 

^«5 0 nmgSlcSIIBMbUrt, «2y-hS«S1 6 
b£&&y»JUlB£. «1^liKHl OOnmgSWWi 

oittln & c t *<t? # s. 

[0144] ($9H1^) 02 2I*C(DS|B^<D»9 



ftltflMftzfl^MOSFETSiic-rftWlH. i23Ali 
-^-(D 3*110. @2 3Bli@2 3Ata)2 3B-2 3B^ 
l=ft?BT00* @2 3Clil2 3Ait 1 fl)2 3C-2 3C 

[0145] mammmmrnt. ny-n«i e a 

ztitzf— y-mmmi 8 aJiicMtu 

*itzv—httmm (Topifeste) i8b±i=»***i 
ti2y-hisi 6bjfflu-c. stM=i«ji-r*«a 
ico^Ti&Bjufc. 

[O 1 4 6] *m9SySn^l*. 02 2. 123A> 13 

2 3 BlCjjsf <fc?l-. SBiy— f-l@1 6aS7i>X 
1 3<DSlM::ffl^£2 0(DfflJ®„3«fctf^<»-tiS(D3-P 
©B-hlC»«$tlfcy-H6*Bl1 8±lc»«**tfcy 

-hsgi6t. z.0)?— h*«i 8icmmwic^* 
ti&mv— has o**/u) i 6 btfr «@>f 

[0 147] croj^&KftSJPJS-fSl::!*. « 1 3IJS 
?&J8lCj3lvt\ 1218 A. 0 8B|C^-rXSlCj3^r. f 

-HS1 6$Brao»ttlcttixufc«. 7--HS1 
6<D«9Slcfl9Stft»IB2 5 ZmfiLL. V— X/ KM > 
Ml 7SJWSW-5 (09 A. 0 9 B) „ Ztf)t. HRH 
lft»»2 6£ff*JitL. C*l.£¥*Ht*-& (01 OA. 0 

iob)„ z.a>mmum2 eo>mu** y-ha« 

WI/T i NIBI/T il) £Jt«U Ui?XhR (0* 

■&■**) &m^xmw.(DMmz,<*t--zs?^. i2y- 

hl@1 6 b -£„ 

[0 14 8] *iR9*j6^i8icfc^rt. ttsxttKtt 

t^C.fcdlC. y-KBffil 6i»2y-H«1 6 b 
£<Dmi::l4£fe1*XUtf%£?«.9tt1^4r«*to MO 
S F E T<0«««ttlctt|&#l4fciv. 

[0149] z(D£?ti:*m9nmmm\zm&mm&i'& 

t-r*CtlcJ:y, 7i>X 1 3<Di©®JS3S < fcl/Jb®(D 

3 oamijsic m i (Df— ha«*m. m^ni^m^ 

ffixl4> -S« iHf> * Mp!MIIc J: U 2 V- 

(•tSl 6b JWe#5. ZCDfc*. MOSFET© 

[O 1 5 0] >5r— hill «^lf5 0nm 

^si^ai^fcurt. i2y-ngtt£^ai>$ju 

[O 1 5 1 ] (Si O3ttt»0) 02 614. ZtomAO) 
H 1 omi&l&&izmZ>MO S F E T ^ *-TBi00T?fc 
•So 02 6 lc^-TBr®l40 1 BlciK-TBiffilcffl^ 
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[0 1 5 2] 311 3IJSil$!g-ei;J:. 7x>X 1 3(DTSiUg 
|C. |6A. E16 B|CjF-r«fe 51-. 1 3 (Dfflijffi 

[0 15 3] *f 1 OjgJSJ&JBl*. X?4MttttflRl 4 

£«toii*»f a^ic. 7i>xi 3<dtsp^jie 

[0 1 5 4] 02 6|C^-r<k5lC. ■? I >X 1 3<DTSP 

H«lc. ^jttf^iS^^lclt^T 1 oSStfl)If- 

^-ftSe^Ol+^ZtlCt IJ. @5A> 05BIZ;fL 

mtb&frit £ m l < iRiJt-e * a . 

[0 1 5 5] 1 3 roTSPIi^ElC-x— A— 

0 £#-o<fc5|-imi-r-i)lcl£, 3(0Xy 

— /<— flfi9i5<0< .fcdlC-TtllifiL^. 3(0 
T«MB*I=. I&1 oSO)fll^-/^-ft«0$-Dl+SZi: 

[0 15 6] C(D<k3lC7i>X 1 3 (»TSP^JiEA<. &J 
1 OffiOIO-T— /<— flCe«j(%. *fi>-t«f|«(DMO 
S F E T<0^V*il,£fc5(i:l£Sitfcffl!ffi£f#O£ittS 
i fllitlc^ztlcjcy. *?-#*lfc1tKl 4®iftii 

[0157] (mi iHJfi^S) ei 2 7 1*. camo 

ftfe. 02 7lc^t-K®l*0l BIc^-fBrflSlcffl^ 

■rs. 

[0 15 8] 1 ££1/311 OHJfc^&T? 
I*. 7i>A1 3(DT«P«J|EIC. f^#St*&*ilig 1 4$ 

atoii^jBjs-rs*^. 0 6 a. E6Bic^-r«k5ic. 

*?*MMftltlll 4(0xiSA<S i *«1 OffilcJtLT. 

isi£7k¥ic&a<fc3i::^i££*tT^.s0g*\ m^snsfe 

[0159]$g1 1II1IM-CME. *T-#ltlMiK 1 

*a^tt*^bL<EL^<fc5l^ «9a.l£:7x>X1 3<0 
IggBzi — ^— 6<^g=5 0 nmfgj£<D2l<?*£|#-D«fcolC 
J^fiK-r-SWi:. flmMUfetlKl 4CD&BWS i Sttil 
oSffidatLT. IS(S*¥T?li^<T7i>X 1 3(0jg 
aWfr&flFHMtMllin 4CDtfiDSPlc|fil6NorPllA< 

ai< <s a d ic^-r a^j ,t ic r> urst* & „ 

[0 1 6 0] 02 7lc*-r«fe5lc. 0jx.lf7x >X 1 3 
(DJgSUa— IC. *S5 0nm8g©79>K« 
-TSCirlc.fcy. 12) 5 A. 05B|C;*LfcSt^-#8Mi6l§ 
K140. 4#lc:7x>xi 3<DT3fl«i£lcfclt'5ffi#>& 



[0161] Z(0<fc-5&:7x>X 1 3CD/SS53 — 

^^-3<k5lc-TixlffitN 0 
[0 1 6 2] 1 3<DTSP«Jaicfc 

\-tz>m*ftm$mmi 4cokj?^^x>xi 3<dtsp« 
nti=fca^Tm<. mttm&mmt 4o>*»bmz?r<\z 

7x>X 1 3(OT6lU3ffl(D§^#f8$fe*il8 

i 4*®icfc^r. y— hmfii 6coay ^Kftit-c#. 
[0163] m=F#t$kmmm 1 4 £.xfB«*tt£& 

1 O nmSJS(DSfiKfclg£«5J!£U LT H D P 

(High Density Plasma) -£>0 
3 (3*-l/» -TEOSK^bK^OCVDiffeaK^atoji 
aftlfSL^o CMPiJ-VR I E5££ffll*T. 06A. 06 

Bic^-r^^iccvD^siig^atoji^rtci-?,^ ft 

hx^>y3H*£iJS&L. Sft^blRlc^L 

(x-v^>^rojgg-V7^K(DjgS^) 
A/CX-y^^L. 7i>X1 3<Djfi«f£l-tA<Hl^rai? 

[0 16 4] Z(DJ:5IC7x>X(7)lSSi53— i— iC^g 
5 0 nmll»7 , » K*»rtf*CtlCj:y. #|C7 
x>X 1 3(OTaV«l«l=felt«*T-^KIUiOI1 4 ©a 
toii^tt £ * L < IrJ xT* ^ « . 

[0 16 5] 0jjtlf^»SH6S8Ml 4(0M 

7i>X1 3©Tfi^5«J|^je^lCfcL^rll<. LT 
*^F»St$feiilSl 4(D* ( DaJlCfi-<l=^oT»<^*<fc 
vlzterfL-f&t. ?— hSffil 6 7i 
>7.1 3 0>Ttta*?-#JtlMH1 1 4*B»=j3t*ry— 

hfii 6<©ay ^i»ih-e#. y-hasi 6f3L«) 

[0166] (Si 2Hi6ff2<S) E2 81*. Z<D§tW<» 
Hi 23IJSfgffi|C^-5MOS FET^^-rBSffilHTfc 
•5. <ffc. 02 8lc^-r»f®li. 0 1 B|c*-r»r®|cffl 

[0 16 7] mi SSJSJ&JS-ei*. 7i>A 1 3ffl±ffit 

¥®«t*^-r-&iiSi53— isiSi£ftic*Dx$tir 

[0 16 8] $11 2 3ISg^SI*. C©±»=1— <D 
5tLtf)lC-^L^TKt'<'S = 

[0 16 9] 02 8IC^-r«*:-5lC % 0ix.l*±S53— 
|"4ig3 O nmgSff)70> K^iSI+-5C<tlCkU . Jt 
»a— i— A<l5l?i£ft)tt«-&lChb'<T. MOSFETIO 
^r*— hSffil 6ANf>a>mS0)|g#^SL<1gaT?^^„ 
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[0 17 0] C<D<t9^*g3OnmgS07^>K 
6BIC^-Ttt^-7X<7S i NH1 5$»Lfc$$. 7 

xr/x 1 z<n®mi&m*mM\Ktz> 0 ;z*iic<fcy. 71 

>X 1 3CD±$i|::3Sl^T. LOCOS (Local O 
xidation of Silicon) B*)<j:. 3S#? 
IMbSmtSC&ClAy. ±g?zi-:J— (Ci|ig3 0 n m 

S i N61 5£&£LT. y-hJ6fI1 8JMt5 

[0 17 1] C<DJ:3l=7x>X 1 3C0-tffiCDagSP=i — 
(±SPa — ) lc. MSOnmSSro^^VK 
S^lt-SCtlCfc y o MOSFET©y-H^b© 
aHUNBSSSL y-hJ6JIISl 8CDWEE 

*;KDi£#£«TT £ -5 1 1* 5 &•§> . 
[O 1 7 2] 0JjU*01 9l-^Lfc<fe 51^. 7i 

>X1 3CD±S&a — <Dfcj££. 9 O -5 J: ? 

[0173] (mi 331^®) 03 oiicrofiB^om 

1 3igJ&ff2®Omi^l::&3MOSFET£^-r3i® 
0. 1213 1 1*^(0^2 0HlCf|^MOS FET^t?! 
0. 03 2li^-(Dm3 0jlC^SMOS FET£jjrf*FEB 
0Tffc.5>. 

[0 17 4] m5H!S^ffir-l*. *£tt?**.JU||£ft 

7 1 >x 1 3 snaesbtr-^roM 

OSFET £fl*M$-f -S^lCOl^TSfc^fc. 
[0 17 5] 3j|tS^a8-eii. «!»co:?i>x i 

3 £^:fc>1+T-OC0y— X/ KU-Y >«iin 7. -tr— h 

^fltiticoixTifc^-s. 

[01 76] 03 OlCli^l ^li: LT. 2®C7)7x >X 
1 3£|#Oig£-©. y-X/KK>««1 7<7)jS^» 
itA^^tlTOS,, 

[O 1 7 7] 03 0l-*-TJ:-5lC, 7i>X13 £3fe$>J 
ICffiBL. V— X/KU-OflHU 7<D)t;££. 7i> 

x i 3 g(*£ffli , »T&S'ib-r-?>. ^tucty. 7i>x 
i 3i42p®wic»fffi$tt. ¥ifrbIT ruuj m&£ 
«toTi*a. cro.kd^jt^.t'Swticfeyziv^^ 
kd «k £ m -r - <t tf * & „ 

[0 17 8] B3 1 IZitnzMt LT. 4i©7i>7 
1 3£J#oJf^CD. y— X/KL-f >H«1 7CD$S£flt 

[0 17 9] 03 1 IC*-r,fc5l-v 7i>X 1 3 £3£5U 
iCffiBL. V-X/KW>**1 70m75£ 2 0f 



-3. ^i>xg(*^fflt>r*JHb-rs. c*iic*y. 7 

x>X1 31*. ¥®fr£JlT TU^J 

J;iJ@3 0©)i^i:^i:J:3i:3>5'^ h£DlS^bt 
ZttfVZZo 7i>X1 3CDftiI£^b£l*& 

[0 1 8 0] 03 2|cl33 3 0«<t LT. 4l(D7i>A 
1 3£J#-Oi»-&<BV— X/ K U-f >Hi§U 7<7)$S^?tji 

[0181] 03 2IC^-T<J:ai-> 7i>X1 3 £M5U 
IdffiSL. V— X/ h'M>»Jl 7 i46iSi®7i 
>X1 3^ :<D7i>X 1 3 g(*£ffll,*T$$£Lfc8l 

iitfcoTi^o cro^dncfltit^t-Scticfcy, 0 
30. 03 1 <Dm-stmc&o\z=i>m7 bo>wt&m*> 

[0182] ($1 4HJSJ&®) 03 3l*Z(OSIBJ0)m 
1 4HSSffmiC&-SMOS FET$*-TMtg0. 03 4 
Al* : ?-CD¥ : E0. i34Blig|34A*©34B-34 
B$8IC;{)-5BJi®0. 03 4CI*03 4A*fl>3 4C-3 
4C^|C;ftdBr®0T35)«) ( , £fc. 03 3. 03 4 
03 4CTI*. 02 AIC^Lfc3>^-i7 (-JS^tfffif&li 

[0 18 3] »1t»8Tlt, 7i>X13(DTai« 

usi^aic. m*#mmmm-i 4#&y. C bic7i> 

XI 3 03^-Vt-^JIEl 5A<S i gffil OctmflWlCft 

T#<si*j££*Lfco 

[0 18 4] *»1 4jUSJf2@l*. 03 3. 03 4A~ 
03 4 mSSOlSS4 0jll\ 

CIOSO I *1S4 0(D*SSiK4 1 ±|C. 200nmSS 
CD»^S i JI£ff2JiicL. C*lJJlDILr7i>X13$ 
ff2J5JcLfc*.<OT-fc-£. * bCMOS F E T CD V— X/ K 

u-f >fl»u 7cdjssii<!:. $&jti«4 i . m^tmab'^ 
mtmoy&otzfo&m* i ©raic ^v*-^«i 5 1 
mcmwmos ; 2 *<#&-r -5*5 

[01 8 5] CC0J;5^«jS-ei*. SOI^titTfe^fc 
ft. TXIiBl*D-e#3tfL>*<. MOSFETi6f^ 

igfrii*-;u<!:fc-&) co^#^v-x/KL-Y>«mi 

7C0)SSP*T»*^ffi*T-#-5C:i:lc t i:y. ^(OV-X 

[Ol 8 6] ZCOcfc5^*3t^*^-r-5lcl*. IgllUS 
^®l-*Lf=<fc3^1«jt$. SOlifi4 0^otS 
ig-r+tlSfitV f LT. V— X/ KL"f>fiJ«1 7<DJS 
9l«t$fe^iP4 1 tffliai:. 7v^iU«|«i StPlLiim 
SCOS ig4 2jMt4Ct6<iSTi5^. 

[0187] (Igl 5HJg^®) 03 5l*CCDSIIBCDm 
1 5HJS^SlC^^>MOS FETSStM»@. 03 6 
Ali ; ££D 5 PD50. 03 6BI*03 6 A+C03 6B-3 6 
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B'UlCjftSBrffiB* 03 6 Cl£03 6 A*0)3 6 C-3 
6 C^|C»5Brffi@-e&-5o &tz. 03 5. I36A- 
03 6CT*I;J:. 02 AI^^Utc=3>^^ hfc<fei;S»l* 

[0 1 8 8] 11 4HIM-Clt SOlSjS40^ 

<liS6ft^lC^^^JU^^|C^^bL. MO S F E T 

fee -(D^IC. tt^COSIffiSO I <DF i n^jgMOS F 
ET (08 1) £<D5tlM£. V— X/KW 7 

s i H4 2£isi*<&c<t-efc&o ctuz^y. tfcsfcog 

ISO I JffllNfcMOS FET-eB3HT*feofcS«^ai 

[0 1 8 9] *IS1 5HJfi^^li. 03 5. 03 6 A~ 
03 6 ClC^fckdlC. ^|^lf±T^XS«4 3 5fflt^ 
T\ da)*^XS1K4 3a>-hlC2 0 0nmiejS<DKJl5 

£*xlt. mi *mxmmtmt&oUv*^* i 3 

JftofcMOSFET^MLfctiD'Ufc^o MOSF 
ET(DV-X/KK>»ai 7(DJSSPt^^XS«4 

3t(Dp B nc ^y*ju««i st^usm^s in. 
[0190] z<D&otemm.zm^z>^t\z&i). 

iST'^^o Lfc^ot, 7^77XSi-MOSFE 

[0 19 1] C(Dcfc5^«it^^*l^l*. mi*J6 
^^lC^L/cJ:5^S8ig^j£^^^X»«4 3(DJtlC^ 

*>5A,. *mi ssg^fsicfc^Tt. mi 4H»« 

«4 3^0)P B HC. 5<hffli:« a lSC07 P: E 
il/77XS i @4 4^^J$-r*Z < t^[H)Ccfc5lcM^r* 

[0192] (mi emm&m) @37a-@42a, 

03 7B-04 2BI*. ^(DSlB^^mi 6(D*SS^ffilC 
il)MO S F E T <7)S?3g^^^^"rx|MBf®0T?&^)o 
fcfc\ 03 7 A-04 2 AlCjF-rBf®li0 2B|C^-rifi 
SlCfflSU 03 7 B-@4 2B|C7F-TK®I*0 2 ClC 

[0 19 3] mi3IJ&£J&!g-CI*. S iS«1 0^ 
^12 2$fflt^tl7f >yt5C^-C, 7i>Xl 3 

[0 19 4] $11 it^*vtll/S 
i H£ffll*T. 7i>X13JMU SS^SMbT-v 
t^U^»oy^;uy~ Ki(DMOS F E T fltig£ff2J&-f 
^)^TfeSo lUT^-CO^^. 03 7-04 2|C^ 



[0 19 5] 3Tf . 03 7 A. 03 7 B ICt^T £ 5 IC. 
^FS^ffig 5 x 1 0 15 c m-35gJta)®^1i (10 0) P 

is i S«1 1 o<d h7>vx$ ■ ^v^;u|giaic. n 

MOSFETSMt^lCttPi^UH 1 1 (tf 
-^^«MS-C, 01*1*4 x 1 o17 C m-3*sg) 
GJitlf/tfO (B + ) JlDaiE2 6 0Ke 

V. K-X12X 1 O^cm^S^tVaAtSC*!: 
lc£lJfl2J$-r5 0 PMOSFET«««^ 

1 i o±jj<D±mz. '&\zm*ftm&&mttez>s \ o 
2^ i m*-\£ i o o n mf&gj&jirr * 0 

d:^47X^l (S i N) 1 21J, ^li2 0Onm 
tOftaitfejTX^I (S i 02) 1 22^ . 

ic. 0!*l£S«tf>UvX hlg (0^-f) I E$£<fc 
£ffll>T. SrllcD/\ 0 ^->^^t-*o xbf 
i . 1^ bft 5 7 x >x ^ Mt SfcfeO)! 
/**->1 2 3«$Wo C(D&. ;fc/\°*->1 2 
3*r>£gtiJLtcS i S$1 00)jl®^?>. R I EK0)i 

[O 1 9 6] 03 8 A. 0 3 8 B\Z7jk^ &o\Z % 

>i 2 3^e>sa3btcs i sffii 1 oo&rnfr 
*&f£mtmmz®i2kLtz'ik. s i *xt?$r jw* 

ft£-t*\ xt 0 ^*v^^S i 11 O 1 JMtio.f O 
fg®l*. 3tA^->1 2 3<D*£^±lciitoiitf>£c*:5 
*B«lc|aft*ft* Q .*iD|||«<D*(*M-«l4. 40 0 
nmgSt'ftSo XIC, 7X^1 (S i 02) 1 2 2£ 
VX<7|Cffll,NT. xtf^+y^Jl/S illOKDSSJ 
CMPL. — >1 23^b7X<?H 22±|C|£ 

^aiLfcxt^+vv^s i 1 1 o 1 mitio ctt 
itf^+y^vus i n i o i (D^mcomih^ 

tt& 0 ^(D&oizf&t. ;«/^ — > 1 2 3tHcff2j& 
Jllf:X^+ytil/S iHOl (D^7-tr^ h3?£P& 
»/^^~>1 2 3C, Xt^^rVViUS i Ml 
O 1 £fgK&<ff2j£-e#£o xt°$*v-WUj£ft(DSS(D 

+ v-WUS iHOUSi SIS 1 1 0 t (D&mz^ $g 

[0 19 7] *«)J-ei4. 7X^1 (S i 02) 1 

2 2^7X^|Cffi^T, xt 0 ?+ytil/S i §1 O 1 * 
CMPLfc^ CMP^^^HS-r^^^lCcfcy. -7 
7.0% (S i 02) 1 22?, 4£Vfe-tZ>CttV£Z>o 
[0 19 8] 03 9 A. 0 3 9 BlCTjrT <fc 5 IC. 
xt°^+>/-VJUS i|l01 4 J 0'>?i< it h7>yX 
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s • ?**)i,te&Lmm : £-£t;mm\z. us?*, kr (0* 

1±&) SVX-JUCffl^T. ff|Plli7ttP>-r^-> (B+) 
^-ft^AU. e— i7fflg-C2x 1 Ol8cm-3gjg0> 

©Sfflffi^F^M 1121*. /*>^x;u— ■ x h^/\*— 

1 o 1 «®ici*. 8 n mm&<»mB<Dmtm m^-tt 

-T) £«*j£ltjs£. us?x hRA^roxtf-s^v-wu 
siiioi -*a>^§fe. mi* ^ $uus§M?£ Efeih-r 
•So &*.£*itz4 +>(DSiHblcli v 09x.l*9O 
0°C. (N2) ??fflSl4>-e5#*i&(DRT Affile 

dftlcfcU. Mi^Uzf ay T^)^m^>P MIS 
MCTttttJII 1 2 £J&j£t--5>C *6I=* 

ui?x kr (Ei^-a-T) ^vx^icfflu^r. Hfrliro^ 

Ifl)^^t>jaAL, ^•V*JHRI*«JJB 1 1 5£ 
Jfcj£-f-5„ C0><!:£. TV^JU^teHl 1 51*. 

5±A1--5C£-CJf2fi£L.-C4,6Uo M$)KliMOSFE 
TA<N^v4--i^T?. -troLJ^ISE (V t h) £. 
0«;LI*O. 7 V*I&lCi£;£LfclM§£lrl*. mz.l*Xa 
(B + ) £. *Di£fflE2 OKeV, 5 x 1 o12 
cm-2fiS-f ^->5tALv P£<D5 L **Jl'T*t'Mlll 1 
5£. ^**A,fc**«MH::* S«?MIC^I-/«S^P7t 
-< ;u <!:£■&<*: 5 Icffi^-T-S. croiHl*. It-lbR (0* 
#r) SlLT-1't>;lA^'S5. f-**}^Wtm 
1 1 SOStt-lbl*. c<D&. ■0>|7LI*R T AiftS^fflt^ 

-c. 0!^.i*7 5 o°c. i o^mommmx'^-ox^ 

[O 1 9 9] El 4 O A, 04 O BlC^-f <fc ? 

(S i 02) 1 2 2. tS&V±t&Mfcm (0* 
*■*") £&£U 7X^| (S i N) 121?. 09xl* 

-f -setter y. lej+vt/i'S i§ioi ©tsp« 

HttDJSaiC<D^. 3?§^#8tlfe$iR (S i 02) 114$ 

[O 2 O O] 04 1 A. 04 1 BIZ^-TJ: 

xtf$r^S/*;US i BA^^jS-S^x^X 1 1 3(D±.E 

IMiHl 1 8 y-Hft»l»1 1 81*. «*. 

tfBtHLfeS i fl)S®$, fiKxtf7OO°CgS0)7V* 
;UitfcaS£ffll*T. £)2. 5 nmHSK-lbf 4Ci1?f 

jjE**t*„ ct&^an^b&^m^fcy-h&iliRi 

1 8<D^T*I*. »lc{BJ®<Dffi^14|ctt#Lit< . S i 

*s<Dflia*<'>^ t^bP^si^-c # -sot?. ^ v 
ssi&sii-.fcs^W'.n. • ieu ^-^-c aM£Ta>'>fci\ 
mos h7>vx^$*i-e#s. yVii)\,mt 
I*. ^bRroRJS*<&sss^i*-£a>RJSLA^j£-t? 

BtibRcDRJ*/^ -e^-S. iL^54#ft*<ife 



-So 4*— hfftltKi 1 8lc|*. RMMbtt^ffl 

t>r. JI?&fSSiHbR£ff$j£L. *-cd*®£. a***t? 

[020 1] 1212 5&&mi.X±.i&Ltz&olZ H 

^-h^SilSl 1 8ICI*. TazOs {9^*)Vjr*c-*<< 

K) R. A I 203BS. L a203BS. H f O2R. Z r 02 
R3S©. lvbtf>-5£^m#l&*lR£flH*-C*,SUL. 01 
*.l*1 nmgglDS i IMbRXCDRSS i 9MBI::]BJftL 

[0 2 0 2] JfclC. 0 4 2 A. 04 2 B|C*f«fc5l-* 
y-MWil 1 6 0!lxl*N^^$$!|a$ K-rfL 

fcK-^h^lSaS i R («l5 0nmgg) £. 04 

1 A. 04 1 B|C^-r«jt-hlClt«»$J$L. *YD.hl=y. 
— \-*-VVZfmi 2 4tM. 0J*.l*S i NR£5 0n 
mlig. Jta^jjE-r-So *t^^?. UvX hBS (0*1+ 
■T) $vx-7lcfflL^. *"T. y-h^w^tft«K 

(S i N) 1 2 4?I'Vf^U ^L^. ?— h^r-V 
•V^Sfeigffi (S i N) 1 24j7X7l:ffl^T. K-^ 

hS®1 1 6A^J$*H-S„ C<Dt$. ?— hmsn 1 

cofcfe. y-USi 1 erox^^xfjgsty— H 
$fe&lg1 1 8Af>mT^SI$6^IISl 1 4i:(Dx-vf>yi 
S-troit (S«?tb) $A^ict*t§. 0ixi*4oo?sg 

gsft-Zm^Z^tX'* QKISS ill 1 3^©i-vf 

[0 2 0 3] £7=. y-hlSl 1 6fl)fttt$«Tift 

(T i NR. Wi. A I R)tC<!:-^^-(DttB«) . feSt^ 
(*^ISflS iltWl. T i NR. A IR. CuR^t* 
CD>-5UUR*> T i S i 2Rfc 'J -y-l' KRt<D«B 

[0 2 0 4] £t>|C. y-H«1 1 6(D«*4^T i N 

-hSUl 1 6CDtt«H3acDgHb£fi]fllLTMC>SFE 

t <d u $ iMISE ^ISB-T S c t * 5j tre -5 . 
[0205] frfc. y-hm«ii 1 0<Dfi£ (L^^* 
y-hfi) li. M«7 0nmgiit5. Z<D§£WX' 
I*. PMOS FETlDva- HTV^-7U3ai^$ffll$l|T*^ 

•sot*. Nft^k pmos f e j mzmcj-^^-)^ 
ft ^ ffl us «fc 5 f-isti- u r t a L^. 

[0 2 0 6] felTCDXgl*. 4$»]|c0iSU&:UA<. «1 
HJS^S<D09A. 09 BJil^|C^LfcJ:5l=. V— X 
/KM >«HScD^J?E. 4ffitCVD-s i 02R^Jt 
«Lfc&(DCMPIC < fc.5¥JS'lb. 3>^7ht>-JUW 
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•So 

[0 2 0 7] Cfl)J:a5ie$*y^US iHOU 
fflt^T. 7 x >X 1 1 3^1fitL. 1 3<Z>iE 

— HfflMO S F E TfltitlC J: U „ 
(1) 7i>X1 1 3<Dilg$jJ|/^^ — >1 2 3<D(@1?9i 

^y^-r-Sli^lcik^T. fflKDi'V^yy' • 

[0208] (2) 7i>xii3 <DTSB«J!ea>ja a 

[0209] (3) 13tlC«LfcV-X 

SHFttSgtfciilS 1 1 4 (DRS!£ 8ft Chicly. *MOS 
FET©ft^tSS. V— X/ KH">^J|E{DaS^lC 

[02 10] (4) 1 305H (Wg) liO. 

2 0//m«fcyJffiL^t,(Di:-r<S-«!:lcJ:y. ffifiDI^JiKL 
fcf— 1 6lcJ:o-C, ?**JI<«Ml 1 

±lc3gS^b-rSCi:*<-e^S 0 ^-v*;Hi«1 1 5£§g 

c©fcto. ?--v*jHi«i i 5icjsH-& 

1 1 8©|gJS/<7^+lcStLT*,, 3ilMftit£«ire£ 

[0211] (5) ^iVXIUrofA-^Sai 1 
5i9iJH11 (4, L<I*S i »«1 1 O) t(D?Si 

1 2£s8l+$C<tlC < fcy. MOSFET©A>fX)l — 

[0 2 12] (6) 7i>X 1 1 3(Dfi"JffilCfctxr. V 
-X<t KWr/fflOEJBS. 7i>X1 1 3 0)±&m® 

zmm-t -s c «t ic* y „ y-x/ k u-r >p B K»/^fx 

[0 2 13] (7) 37i>X 1 1 3<DTSPTSl£i::fc^ 
r. V-X/KM^31 1 7OT-£P*<. Y— h«S 

1 1 e^y teae^wicttflgicfcofc. «t*tSAT 

A&ofeflMXCl&J&r J; 5^-7-*— hBtl 1 1 6 

i V— X/KU-f i/flMM 1 7(D-a»i:*<S:LMc^-7-b 
•V l-t5t7t'> HHjt^iSI+^CilCfeoT. 7i> 
XI 1 3©Ta5|llgEICfcl+S/O^X;U-^3a)SWlC|ft 

[02 14] (8) 7i>X1 1 3Jt$Oh7>vX5 



fcillCfclNT. ^T-hJ6^ISl 1 8lCTa 2 05lffl^ifCD 

■c. h^^vx^fii^eitt-r?. fiijstD^fiyiry- m 
si 1 6A<fc-5fli&cDfcto. .fcyssswich^^vx^ 

[02 15] (mi 7*JfiPffi) 04 3 A~04 7 A. 
El4 3B~ia4 7BI*. C(7)S|B^(D«1 7 <DmMi&B\Z 
ISMOS FET<OSiJg73a£^^-rxHBi®ia"t7fc-5. 

fc*>\ @43A~ia47 Aizffi-tmmitmzBiZTF-tm 

SIcffiMIU 04 3 B~@4 7 B|C^-TBSffil*ia2 CIC 

[o 2 1 6] Sgi 6HliS^®-ei*. ie^vv;i-s i 

1101 £ffllvC. flttSSSSS i ff 1 1 3 

^^b^A^u^o^:^!^— Hiomosfet 

[0 2 17] *mi 7HJfi^-CI*> 
ill 01 £ffll^T . 7 x >x 1 1 3 £ff2J&^--5*<. 
(D7i^X1 1 30)±®IC. ^-<7)fiiJ®i:M^ofcK®(D 

y-h^n 1 8 b£]gj£-r&£&i::-3itT2'««. 

[0 2 18] 04 3 A. 4 3 bic^-TJ; 5 ic. ^ 

WfelK5x 1 Ol5cm-3«S<DS73fiC (10 0) Pi* 
S i £}£1 1 0(D h^>i?X-S» • ^V*.JU««I=» NM 
OSFET$Mt4«§l:l*PS9i;U 1 1 (t?— 
^^feiggr. 0«;*.l£4x 1 0l7cm-3f§£) ft 

(B+) ttlSiaiE2 6 0 K e V. 
K-X*S2 x 1 0l3 cm -2*Ij£.<;i->»iA-f actlcj; 

PMOSFETj«t4H^l:l* 
N^iiU (0*-B-T) ^Pfi£f-5o Jfclc. s i*iR1 1 

114$, 05*.l*1 OOnmSSMtS. It! 

i ^^^S-r^«^©,1t0)^-f 
•SVX^H (S i N) 121J. 05*.l£2 5 0 nm*Sg 
Wtfoth* ^ic. Z*if>(D?SJII»lc. ^xJ£il#0>Uv 
Xhlg (0^-a-T) tRI ESiJI^t. RfrMGV** 

tt-s^x^x^idrrsfctocosi/^— >i 2 3*w 

VJUJ?Eft^#JSL. — >1 2 3frt>gaiLfcS i 

MlO(D$@^^>. RIE^(DX-y : f>v'-^>-v 

^«»^!lj^^^l^56■r•5x^i^^T'^^oT^,fiL^„ x. 

IC. ai/^— >1 2 3A^^>SaiLfcS i SIS 1 1 OCD* 

i5^f>g«!5lHblSH^I»*Lfc«. si?ien->t 

in?Efi*-t*-. xe^+vvjus inoi $^fiE-rs„ 
*-a>Kj?i*. ,H/^->i 2 srotp^^uatoi^to-s 

0 0 nmSJ£-efc-5o JRlc. i^+vt^S iglO 

1 CMP L, ^t>l*^tilLfcxe5i^->-V^ 

s i gj^ts. c4xicj;y. xt?-5»*v*;us i@ 

10 1©gSffl[Hfl^t5. C(D«fc5lc-r-5i: % ;» 
'<*f — 1/1 2 3+l^^l?E*tLfcxe^^rV'-\T;US ill 
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0 1 (D77t-y HfJiitJ, M'<5 — >1 2 3IC. 

i^+vv^s inoi ^*saa<^/S'c^-5o x 

Si 1 Ot ©Affile. $Sa^K5^A^J^*^L^<*:5lc 
[0219] :sfclc. 044A. 04 4B|C7p-^,i;-5lC. 

sajLfcitf9*vA' i n o i affile y-hi& 

fcillsl (TOPffc&BI) 118b?> «^tf2 0nmiS 

ff$j$-r*>, c©<t£. ssK'iba^fflt^.t. 7x^1 
(s i n) i2imci^b. smufcitf$*v 

VJlSi@101 (D^ffil=<D*K h*6*ilg 
(TOPiSI) 1 1 8b^f#l.„ 
[0 2 2 0] &|C. g|45A. 04 5 B|C*-r<fe5lC v 

Itf^+i/t^S ill 01 +©'>&< h7>vX 

■B-te) ^X^ICfflUT. 0!*.l*;ttD (B + ) 
£-r*>aAU e— ^jgltT?8 x 1 o17 C m-3fiS(D 

(o^m&^^m i i 2i*. /{wji^-xh^?- 

Iblcl*. 0*3.1*9 0 0^. HHt (N2) 2?Bm+T?5# 

nffi©RTA«ui£ffli x <s., ctLU-fcy, ies^P7 
r-f^$»op^aaffiTiW^i 1 2JMt«. 2 

Mlz % Ui>XhBS (El^-Hr-T) £^X-*lcffll\-C. RffS 

1 5£p/&-r$. zo)k$. =f-**->\,^mmm-\ i 5 

OSFETtfNfV^St. ^-©L£lM£SE (V t 
h) £. mx.ttO. 4VfMSlc|$^Lfct^^lcl4. 0|| 

(B + ) £. ftK11IE2 0K e V. 3 
x 1 o12cm-2HS^^->JiAU. PSJtD^V*^^ 
ilnst auntie. 

1 1 5<DS^bl*. C©&. 0lxl*RTAffllII£ffll* 

r. 0(^.1*7 5 o°c. i owm&ommmvfTtii^Tt, 

[022 1] fcfc. *0iT!l*. Plfl)ft*^»@ 
1 1 5$S5fcft©^t>aAJ. y-h*ftSllffl (TO 
P$6SiBS) 1 1 8 b&mLXftU^m&^Ltzo LA* 
L. 3nT. 8 nmSJt<DISIl(D«ttiHblH^Xtf^+-> 
VJUS iilOl ©gffilCftJgtL. C(7)«4t^b|g^ii 
L.T-f*>j±A£frfcofc&|::. z©**feIHblg£SiJI£ 
LT. frfclcxbf^^v-viUS iH01 ©Affile. y 
-h*fcj§IK (TOP$fe*ilg) 1 1 Sb^MLTtS 
L x «> C<DJ:3lc«14^blS^aLfc-f^->aA^ff5C 
kX. bvx HK^vX^lcLT'f *>;"£A 
troi^vX hSgfr^OXfcfS+v-WUS i|10 1 ^<D 



[0222] ^IC. 146A. 04 6 BIC^-TJ; -51c. 
7X^1 (S i N) 121^ Wxtf*-; MJ 

Hf^+vtJl'S ii101 (DTf&&&<Dffl3HzO)ft^ 

m^Wft^m (s i 02) 11 4£j$>-fci«j5-e^x 

;i/Si^f,W7i>xii30±it. JScfcU^o 
fii)ffilcS{±iLfcS i H©£ffilc. y-hlfe^:Kl 1 8 £ 
ffJBE-r*. <T*-hlfeliRl 1 81*. mz.\£&ihLtzS i 

<dss£» 0fl*.i*7 o o°vm&G>^-jt))i,Mitm&mi* 

"C. $12. 5 nmSgiglb-r&C,bT?J&J&£*l£>. C© 

^v^uKi'b&^ffli^y-h&Jilgi i 8<DJ^BEt? 
I*. 4#l-ffl«ffiCDffi75(il-ttc??Lifc<. s i SffiroflDfltf 

{!?tt^mtm&&mv # *©i?. -v *jisjMmka.i= £ 

*fc. ^5?*;HMbli. 88-lbBKD 
BJ»A< -5 SiST? 14- SO® J* L 6^fi£-C # L>(DT- . 
Kfclg© O x -/ \ffi(*J JS <fc 1/ T -v ^P B TC(7)KibP0)KJ5 
/*9 , y**«Mi:<-e**, i: 1^5 
A/, y- h&Sllgl 1 8lcl*. 8fcB£'lb$4£ffll,*T. ilSS 
SftIMblg£«2J&L. *<D£®£. S*^tJ**^T-2^b 

[0 2 2 3] 02 5 £#RB.LT-tx£Lfc 

h$6$iBSl 1 8lc|*. Ta205 (S 

K) B-V^H f 02«. Z r 02«I^(C l^btf>£iS^B<* 
$fe^ilH^fflL^rtfit^L. 0!k.I*1 nmfi)S(DS i iHb 
1^(01$ S i SSlC^J^ItLTA^«^). -t(D±lr T a 2O5 

[0 2 2 4] 04 7 A. 04 7 BIC^-TJ:5I-. 

fc K-^h^JSSS i SS (Kl8 0nmSt) ^. 04 
1 A. 04 1 B|CjS-r8tit±|CJ£«J&|&L. 
-h + t77*I1 2 4tfc3. «^.I*S i Ng^50n 

(s i n) 1 2 4$i-yf>^u jfet^-e, y— h** 

(S i N) 12 4$7X^ICfflUT. K-^ 
61*. 7i>X1 1 3C0lSSSIEIC«fc5l-iJnX$tl'5o 

-7 s — hSfiii 1 eroi^f^asiy-h 
IMMKl 1 8-V>^»Sllfe^Kl 1 4t<Dx<v^>yiS 

fckoit m $^7>i~ia*t-5. 0!is.i*4o oss 

--^tiCi^iSt?^. C©,i:-5^x.v^>y 
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[0 2 2 5] >r-hStI1 eO)&tK&1&T2-e%> 

(T i Ni, Wl, A I Ig^i'^froSSK) . fcSl^ 

ii^$sas iiatwis. t i nis. a \m. cumtza 

<DJ*$UHg-*>T i S i 2M& 'JIM KflSi:0>*gfi 

[0 2 2 6] £t>|C. V— 6<D*m$T i N^f 

hS&l 6<Dtt*l|&0>^'lt£*JfflLTMOS FET(D 

[0 2 2 7] y— hlH6(D^ U^b^S? 

-hS) I*. 0«*.I*5O~7 0 nmggt-rS. C0)fg 
B^-CI*. HKIiSm^PMOSFEKDya-h 
T-V*JU2&S£ffl$!|-C?£-5</>-l?. N^**JU. PMOS 

f e t mzm y *;k6 &m t*-g> * a i-sait l x *> m 

[0228] CO* 5 

1 1 3©3S (±®. SSfiJ®) (D^V^U^SI 1 5IC 

ins aomm&vm^tztb. ±m^-±- iztsm 

[0229] (|g 1 8HJS^ffi) 14 8AI*Z0)fgB^(D 
m 1 8 USSflJSglC&SffifiSlM O S F E T ¥® 
0. 048BI*|2l48A4'<D48B-48B^IC;tt5Bfi 
®0. 04 8 01*04 8 A*0>4 8 C-4 8 Cf&lcja? 
B?T®0. 04 8 Dl*04 8 A*CD4 8 D-4 8 D|§|C;tt 

5Si®0T*fc'£. 

[0 2 3 0] JitT. *1 8«tt»tt«. *<D&m.J5mk 
ktizl&BJi-tz,. 

[023 1] 04 9~0 5 4ttfftf*l, 351 8|liSff$ 

tBdfltsntt&Mo s f e t £ »*ttixa*cst 

XSBf®l2lT-&«)„ El 4 9~E5 4lC^-TBf® 

I*. 04 8B|cjji-rBfiffilrJ*J ; SLTl , '<5„ 

[0232] *-r. 04 9ic^-rj:-5ic, 7ttinaaE5 

x 1 Ol5 c m-3ifiga)0^14 (1 OO) PSS iS«3 
10 0). NMOS F E T (NMOSFETS 
igt) |C % UvXhP (07F1+&) SVX-yMzffll^T. 05 
S.I*^iP>-f (B + ) MlE2 00KeV. 
K-XI2X 1 o13 cm -2Sf^t>aAL, PS9i 
;u3 i 1 P (e— *3FIMMMe-c. 0i*.l*4 x i ol7 c 

[0 2 3 3] ^Ic PS^iJl'S 1 1 p4>0). 'M<i 
*N^-v*JKD h7>vX$ • ^v^JUK/jE^ia^ifc- 
jU**DW:f> (B + ) ?-ft>iiAL. if- ?M& 
"C8 x 1 oncm-SliSro^^iSS^ftOP^-BS 



T»13 1 2pJMt5. P£ftaft7ft*lJl3 1 
2plt /*>^X;U— • X hyA— Hi: 

[0 2 3 4] PIS i Sffi3 1 OOX PMOS F 

ETJBjfS^lgt (PMOSFET^ia) IC. L/yXhK 

(0^-t+tfj) ^•7X<7|CfflL^r. (P 
+) 0 0 K e V. K— Xfi2. 5xlO 

™cm-2m&-i*^%.\l^ Ni7i*3 1 1 n (tf- 
0lxlf5 x 1 o17cm-3t§g) 

[0 2 3 5] ;^IC. NlWxJUS 1 1 n$><D* 'PU< t 

mmz. ue?xhffi (0^-ts-te) *TX*i=mvc. 

*.I*'JW (P + ) ftDj$SJ±1 3 OKe V. K 
-X«2 x 1 olScm^iggr-f^&AL. hf— 
It-e9 x 1 0l7cm-3*Ig(DqF&^«££ftoNliS» 
S?»«JI3 1 2 n£Jt2J&-r-5o NlEjjeg^FfcEI&llf 3 

[6236] ZHblO'rt^jtAim PIS i£t 

3 i o(o*® 8 n mmmnt&mnmtm (0^-e- 

"T) ^MLtfe<. zroj^lcLT. UvXhli (0 
^•tf-T) J&^CDPlS i 1 O~.0)?5£fe. 0H*,!*.* 

1=1*. 01x1*9 0 0°C. mm (N2) 3?fflSt+T5»S 
g(DRT AfflkS^ffl^S. CtUCfcy. i.^7"077 

■< )is%miigij&f£*mfam 3 1 2 P . 3 1 2 n ^^js-r 

-5. 

[0 2 3 7] $P>IC ±®ICPIT% 10l5 C m-3^g 

o^^jgs^^xe^+vA'ius 113015. n 

I200n mSSMt*. 
[0 2 3 8] $P>IC. 0lxl*h : 5>vX'S» • PIf + * 

315n. Plf V*;U?^I3 1 5 p 

CffltS, CtlbfA-^l/^%13 1 5n, Plft 

*ji,*mvim3 1 5 P 1*^*1.^*1. ^F^-f 

:>vx* • pI5 l A'^;h^j?£IS1IE. Sii^Nlfv^ 
U. *0|-ei*. ttSJIfflUtfeiJ. 0 4 9lc*-TiSr® 

ICI*. -t^tlS^WIC^^+Lt- L OCALf^^ 
«JS (Pig) 3 1 5 p. fci^LOCALfV^ 
HE (Nil) 3 1 5ni«SJtltL^. 

[0 2 3 9] mfSi^tlhMOS FETA«Nft*JH 
T?. f©L?UHE (V t h) 0jxl*O. 4 Vf§ 
Sir^UfcL^^lcl*. m^iz>^itma>-< *> 

(BF2+) 5. 15KeV. 3 x 1 0 12 c m-2|§g^ 
>,4AL. PSLOCALf A-^UiS3 1 5p$. f 
V *;U£ 3fQ 77-f^t^ 
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[0240] HJtfC:. M^tl|.MOSFET6<Pft 

f©LtUtttE (Vt h) £. 0j*J*- 
O. 4 V*lj£l::|5£Lfcl\«^lCl*. HjlliiJWt> 

(P + ) $. AngHEl O O K e V. K— XI2 x 1 o 
13cm-2HSl'^-^aAL. NlLOCALfA-^f 
lgE3 1 5nJ, ?**Jis£&<&fV*lc, 

^V*>H|Ja3 1 5 p. 3 1 5 n ©Slt-lbl*. Z<D&. 
09x1*. RT A«lJI£ffl^T. ^X.Ii750°C» 1 08> 

*U£ro&«m-efr <t o r t at*. 
[024 1] ifcic. ±fBB&tem m^it-r) $R*£L. 

SS, iffilc 5 n mggfflll© S i O2I 3 2 O . 2 
0 nmg&(DPJS(D7X<7jI (S i N) |g3 2 1.20 
nmHSrolHJlrovX-?^ (S i OZM) 3 2 2£ff$j£ 

u y vM7-f»i:R i Ej££8!i*T. Bra®**. 

W^tfNMOSFET. fcitfPMOS FET -f-tl-ffo 

[0 2 4 2] S5 OlCSt-T.kolC. 12)4 9lc^-T 

X313p. 3 1 3 n &*rtl?tll&f£t&. 
>X313p, 3 13 nOSSFUfc^Nx-etv 0jx.tf2 5 

0 nmgltW. C0)<fc5l=. 0 4 9 iC^fiiit £. 
S i SS3 1 0"tJ©Pa^i^3 1 1 P co— SP. fc«fctf 
Ni-^1^3 1 1 nO-fflSlca-r-S^-C. 0!l;U£R I E 
ii^tl^f^mctl?. 3SS2 5 O nmfiJg 
<D;"||A<^J&£;h-i>o C*llC«ky» 7i^X3 1 3 p. 3 

1 3 nM^+t^tl^jS^tt-So PIVX3 13 
p. 3 13 n©ffll]®A*iitfl>Jg$. T'VV^t^i'V h 
ffi3I^$fflO-C<7y -5 it*,!::. RiElcfe 
oT^-v$gl+fcSiI^tS. C*l.lC«fcy. 
7i>X313p. 3 1 3 nO)<gm j P : M<»fe\Z^ *f* — 
v©'J>fcl*S i a®£3CiJ£-fe»--S. 7i>X3 1 
3 p. 3 13 n(D«9®-^it(DJSlC. ^35^14$^ < f -5 
SWT?. KlblK (HaH*?) ^Jjfcf-So C<0^bP(D 
M\z\t^ «S (0i*.Uf7 ootSS) TgiroHbl 

T. 7i>7313p. 3 1 3 nW®J®-V>at(DJSlC. 7 

[0243] ffifeSHbHSSfl-LT. 

IK. mz.l£S i 02, »*L<!iTEOS-S i O2B3 

2 3ic<fcygtf>&t;„ ctucfcy. i^H)Shu>fI 

ISITttii (ST I) £MtfL1-Z> 0 C*L|Cli. £®|C5 0 
0 nmgS(DTEOS-S i 02^3 23S. J$KS^6 
5 0°CfI]£<DCVD&$m^it!8?l2J&Lfc:8:. 09xli 
7 0 0°cmS.<D=y^)^mt^mn-V. TEOS-Si 
0213 2 35. CVDM1ti(Df>v77-ftS..C 



CMPi££ffll*T. TEOS-SiO2l3 2 3<0 
&®$. ¥^b^-5. CffltJ, S i N|g3 2 1 <D&m 

T EOS-S i 02H3 2 3 CttlCi: 
y» TEOS-S i 02S3 2 3IC«^y^|cSi6 

[0 2 4 4] 2KIC. H|5 1 IZijk-f&oiZ^ TEOS-S 
i 02@3 2 3$. 09x.l£R I E&^ffll^Tl-y^/^v 

^-rscticty. mourn-* mmti oonmgg 

[0 2 4 5] JfclC. 13 5 2 IC^-T J: 5 IC. (S 

i n) 321$. ^xtf/t-v^ \-tmm*m^x. 
(ia*-a-f) fc<ki;s i 021320$. ^-vKSrois 

j&^ffll^TfBJStL. 7i>X313p. 3 13n©± 

a. te«fctf-t<Dflj^e>s i *®$sai*-t±-5o 

■C?. SiiiLfcS i 0jx.li7 0 0°Cfig(D7V 

*JU&-lbi£$ffll*-C. 1fo2. 5 n miafiE(OBIJl<Dy— l> 

$6Sil«3 1 8$ff2j£-r.5. C(D^v*;uSS1bjS$ffl^fc 
y-hj6^K3 1 8<D^-ei*. i^icfiosros^ictt 

#L«t<. S i SileDi!bnaA<'>fci^b|g£*3t-e££ 

fc. 7v*;uKibl*. ^blS<7)iai56<fe-6Sft1?l*-^ 

cfc IX^ -V ^r B Te©KibK<DflIJl/ ^ ^ * $ < T? £ 
tL^a „ y*-hif4aas3 1 8 

ici*. saKiba^ffl^r. miz&Mitm&mmL. *<r> 

SS$. gm^^ifA'cS^-r & chicly s i on 
Ki-T-S. r^v-^-Y h^-f KHIj ^— h*6 

[02 4 6] 02 5ic*-r<fe5«c V—Y-tSi®. 

11 8li. Si 02^©<=>^. Ta205 ($l/$,M~t- 
K) H-V>. H f 02II. Z r O2«^0). lvbtf>-5 
B5Kmt*lftSilK (h i gh-Ki) $fflL^Ttat^„ * 
fc. T a205lg$ffl^fc*^. S i RmtW&WmiilM 
ffi$Mf,-Tfcto|C. ff(x.|f 1 nmliS<DS iKIbP^CD 
K$S i ^SlC^^J$UrJ!)^P>. ^-(D±ICT a205l8$»? 

[0 2 4 7] ;*IC. 0 5 3|C*-TJ:5IC. y-n«3 
1 6i:/«t-S. mx.\3.um*m<&tf K-^*tifc K-^h 

^ISaSiP (PJ15 O nm*§j£) $. 0 5 2 IC*-f« 

jg±lcit«^i?EU. ^-<D±lcy- h^^>y^$6^:IH3 2 

4t3S«.. 0«xlfS i N|$1 OOnmgt. 

T. ^"T. -!f-h+VV^ffe!SP (S i N) 3 2 4£l 
•Vf^L, ^t^-C?. y- h^r-VV^$ftJiP (S i N) 
3 2 4$VX-9ICfflL\r. K-^K^*SSS i K$/\'-S« 

-x>y-rs. c*tic*y. y-ha«3 i 6A<f^fi£$ 
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Z<Dt2. ?— hm*sl3 1 61*. 7i>X3 1 3 
0)!9:g£!gC<fc5lcJjOXS*i-5. Z<Dtzth. V— hmfrl 
3 1 6©Xy*:/$raBE£ Y— h{6il3 1 8CDX-y^ 
l/Y&ltttDtt (gfttfc) £*E#lc£;h.i>. mi£4 0 
Of§jtfc£«fc?fci&tt£ffllvC. K-^«SISIi 

f^y*#?ffll^Cfct, 7i^313p. 313 

fc. Y-bmt£3 1 6OTj£iS£«T;*-fc»-£*:tf>lC. K— 

^h^jssas iffi(Dft*?yic. ^suus (t i nbs. w 

IS. A I Htt^f-OWIOI) . fc-5lM*£*£BS iR 
tWi, TiNi. A IBS. C uflg $>MiS-*>T 
i s i 2 IKfc Z0> v'J-9--f KBStrolftHy-hmfiifllif 
^ffll^CttRlBlT-fe^o ££>lc. y-hM3i6 

cticty. y-haai 6(Dj±mmm<omt^mmL 

X M O S F E T <D L # I 'tlE £ iSSt" -5 C i: & nJfiST? 
[0248] *t>IC*01O)<fc5ICCMOSfl|jSa>^^. 

N^-v^nciiN+^^ssas i m?— k^i. ptv 

[0 2 4 9] y— hmS3 1 6(Dft£ (l^^* 

y-hft) li. mi£ 7 O nrnSJSt^-?),, Z(D^lflt? 
I*. PMOSFET(D->3- V^)Uj5!)S^ tWflJ-p* 
SOt?. N^-V*^. PMOS F E TMzfflC?-V*.n, 

ffli*-5 <fc -5 iclSfh-r & c 1 1 ^-efc-So 

[0 2 5 0] |2)5 4lC7p-f <fc-3lc. UvX hfg 

(H**r) . <r-h + Y^^$6ii:liS3 2 4. fc<fctfY 
-KSfi3 1 6£-?X-?ICffll^fc-f jfV&A&lC.fcy. 
PIV-X/ KM >Higt3 1 7 p. a3<ktfNS!V— X 
/ KM>W*3 1 7 n%*tl : Z1XW*m.-*Z>* ^<Dt 

[ O 2 5 1 ] V— X/ KM >^J|E 3 1 7 p . 3 

1 7 nCDSB£ (X j ) flJfSPI*. OttS i h^>i>**)>0) 
f- V*JU*I£i!*tf>&S^fcI*§T-fc.S„ *$IC V-X/ K 
U-f>^3 1 7 p. 3 17 n(D^^(DjStt^5# 

[0252] *fl|-ei*. co>fc#>ic. frf. N-U&St 

I317nai. P-gittitWl 3 1 7patS. V— h 
««3 1 6$7^^ffll»T«Lfct. MfiBI (S i O 

fc. N-fittf|fcJ|3 1 7 n a&mf$.-tZ>V&0)-<*>m.\ 
mmt. 09x1*. M (P + ) <DS£A£. 

E4 0KeV. K— Xi4 x 1 O 13 c m -2gJtr^So 
Bt^-1'^-> (As) H^-ft^ALTta 



l». il^R I EL. ?— h^3 1 6H$- 

XDffl'JS. fc<fctf:?i>X3 1 3 p. 3 13 n(DfJS 
IC. ill)SJ&^8S3 2 5 5^l$t-S 0 0!*.li8t3t 
(As + ) «ft>$. lliaiEaOKeV. K-Xfi5 
x 1 o15cm-2;gg^;f>&AL. NSSV-X/KU'f 
>«Ht (N + ^J£8!cB) 317nb?©SL. Zh\ZZ? 
»;1blRN (BF2 + ) -ft>$aAL. PlV-X/ K 
MMIHE (P+Sffil&JI) 3 1 7 n h*Wt*><. C 
*llC«fcy. 1212 9 DICjpLfc.fcdfc. L^l4>?>y- K- 
I^X?>va ^fltit^^ofc V-X/ KM >3HSJ 3 
17 p. 3 1 7 n£^*ve*Ut5J?lct'3o t*.5A/V>^ 

[0253] NlV-X/KU-f>fS3 1 7 n(DSS 
(Wn) . fcWPSy-VKM>P3 17p(0 
Si?* (Wp) I*. SUMfc-f ^JiAII^JiK&omttfc 

^3?? (Wn) =0. 1 5 //m*ggl-&-5<fc5l::. * 
fc. P£!©£^jS£ (Wp) : 0. 2 Ojt/m*l£lCfcS 

[0 2 5 4]*fc. V— X/KU'f >«Jit3 1 7 n. 3 
1 7 pOlt^fit^^T^li-S^^fe-Sii^lcl*. 

< 5 O /i Q c mgg J: y ft < LfcH^lCli. V— X/ 
K M >^SE 3 1 7 n . 3 17 p fDaSl:. T i S i 2 
^CoS i2. PtSi. Pd2Si. I rSi3. Rh 

4$|CPMV— X/ KU-f>«lgE3 1 7 plCfct^TI*. P 
d2S i *<WS!n?SE)-5o 

[0 2 5 5] 3MHT*I*. 7i>X3 1 3 p(DIf®N^ 
V — X/ KM >$H]fE3 17 n<DTSP. *J«fci;7i>X 
3 13 n©«Ifl)PlV-X/ KM >««3 1 7 pfl) 
TSP^-tl^+ll-. y-KSfi3 1 6k*Z>Hv Kir^S 

KW>||*3 1 7 n, 3 1 7p?. SffiA^btD'ftV 

K^JiE(D#iaEi:. /^^^X^-KitrofctoO-f * 
>&AH M>fX;i/--XK7^-i3 12) tic J: 
y . V— X/ KM >^UIE 3 1 7 n . 3 1 7 p <0TS5« 
IgElc felt ^/^>^X7Ix-A<|«ihT- 2r -i>«tjg t * o Tt* 

So 

[0256] $^>lC^^|-ei*. 7i>X313n. 31 
3 p ^-*t^*t(D«lJci)b<. <RlJ£$63tflg3 2 5lC.tc.tIib 
*tTL^-50>'C. V— X/ KM>H«3 1 7 n. 317 
P^Mt*fcftro-<t>aAK. ^x>X313n. 
3 1 3 pf*l?*l©±I'M!)'ft>aAi^'f>fc<i: 
y. fiiJS^<D^*E^(D-f'/t->, ! iAI*K&itT?#S«liSt'5: 

[0 2 5 7] ;^IC. 1214 8 A~E4 8 DIC*-TJ;-5IC. 
CVD&^flHM:. 05 4lC^Lfc«jg-hlc. S i 02 
5. 5 0 0 nmfilglftlSL. @lffll6«SlS 3 2 6 * 
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MtSo ^<d&. mm&mm3 26^ m^moo 

°c*§jg(D^v:fc;bB§ibSfflmT% 0«;tl£3 0#*MST> 

V77>ft4c CCDSftXfili. V — X/ Kb-f >fB«3 
17n. 3 1 7 pO^^-V^ASCDJS'ttlb^^tariTO 
rt6^o ^hb7-X/KM>^3i 7n, 3 1 
7p(D3S£ (Wn. Wp) $»Lf:l^l4, t^>v^ 
T-f (DSg^«S1b^S. &£lMi£|*_l£8 5 0 0 C*I£ 
T-msec (5«J8» Hj£<D R T Affli? fro X t S 
t^o *^lCl*ZtLt>$#fflLTV-X/'KU^>«lS3 

1 7 n. 3 17 pOM *>&Afl<DStelb£tTfcoTi 
S^o CCD*. CMP&£ffll*T. 6^13 2 6$ 
¥S^bL. f^SJTObtSo mz % L/vXhi 

(El^trf) tRiEiiSfflt^ =i>£^h*-;u3 

2 7 £ff2J$L. -?"CD3>^>> h*— ;U3 2 7 CW (£ > 

^x^» B£-*>a i (:r;u=;) tin (Slb^* 

*K h^</3 2 8SM«o £b>lCA I ffi 

[0 2 5 8] C(D3fc0jjl*. WMOSF 

ET\Z&mmV£Z) 0 C^UC^U. CMOS^>/^ 
08&*\ ffi«l*SMt-Sc<tlcJ:or&SCMOSlHlSS 

[02 5 9] *fc. ^|C@4 8 8 DfC^cfcd 

K % ? I W^ttffiSli NMOSFETtPMOSFE 
T-ei^lUTfc^CDIC. NIV- X/KW >«H83 1 7 
ntf>gg£ (Wn) PIV- X/ KU-<>filgE3 1 7 

p0>gg£ (Wp) rf><Jt$:<&o CHI*. ¥®to£:ISft®» 
I&MpICT**. N^V*Jbtf). P^**^b(D^V*>bi|gA< 
I^SMOS FET£3lilT?£Tl>5C<t£jFLTl* 

[0260] fit3SCMOSlHlg&^^t1-r*«'&IC. NM 
O S F E T |Cjt-<r P M O S F E T <D¥-m W^ISItait 
£l5l£2fS|::|$f|-LTl^Co m^^eu^r-ftlEfUD 

[02 6 1] L^L. C<D^BJ!l::&£;7x>X£&OC 
MOS^Il Wn £Wp<Dg£m>T^V*;Mg£ 
l£*.£C<t#-(?£<50>-e. NMOSFET0)¥IB9i: 

p m o s f e t (Dw-mmm t cd^ sjg/M- s ct^t^ 
£ 0 c*tii*mi 8HSS^ffitD^:#^^-efc*o 

[0 2 6 2] *mi 8*Jfi^®|Cfcl>Tt. 

(1 ) 7i^313p, 3 13 n(0m (Wg) 1511 

x.i£o. 2 o/imjzUSK-r&Cctic^y. :hb7i 

>X3 13p. 3 1 3 nCDi3gflJ®IC^Lfry-hm@ 

3 16|Zj:oT\ PiLOCA L^*;bfIJgE3 1 5 
P. j3J:i;NlLOCALfV^«3 1 5n*lC. 
7K±\ZQ^t-? Z> C t ^ -5 o C*l£>TV*;bflJ3E3 



15 P . 3 1 5n^flc2^b-CfSc«!:t\ Cti^ 
^■V^^HS3 1 5 p. 3 1 5 nO^FMtlSffi^^tt'f 

*u ¥®Sa)^v*;K7)«^icjt-<rfi;*8ffiib-rsci: 
#-c££ 0 ccofcto. c4xf>^-v^;uiaiU3 1 5 p. 3 

[0263] (2) 7i>X3 13p, 3 1 3n(Df-V 
*;US« 3 1 5 p . 3 15nt-5Ul/3 1 1p, 311 
n (tL<liSi£«3 10) iOOIHlc* S58S^^ 
Jf (n°>fXJI/-'Xh7A 4 -i) 3 1 2£iait3C<h 
iCcky, mos FET0/\°>fx;u- £i»iLt-<5ci:*t 

[0264] (3) 7i>X313p, 3 1 3 n (DTSC 
MiUlcfc^T. V— X/ K U-T >SS*£ 3 1 7 p . 3 17 

n(D-aw. y-hlg3 i ecfcy^BS^tolcjHW 

<kote7—hmm3 1 6<t. V— X/ KU-<>«igt3 1 
7 p. 3 17 n(D-SPi:7!)<S^IC^^-tr^ hTf&J-ylZ 
V K^tig^lSlt^C^fZctor. 7i>X313p, 3 
1 3 nO)TgP«JlSICfcltS/^>^X^— ^jSbSMKRfrlt 

[0265] (4) :7x>X313p. 3 1 3 n<DV— 
X/ Kb^f >$1^3 1 7 p. 3 17nlC3>^hB 
J&-r<5*§^IC. £it*3Sl»S i S3 1 3 p. 3 13 n<D_t 

p. 3 1 7 n i#oTl*53>x>X3 1 3 p* 313n 
I*. fi£3fcCD|lJC^— h*$)$OMOS FET0V-X/ 
KU^>««<DSg$lCib><TlpJ<&tggL^^-efc*o C 

wasv-x/KK^(D3^^ hftiticcfctm 

[0266] (5) 3?x>X313p. 3 1 3 n 
h^>vX*«jtl::fc^T. V— X/ KU<<>$IJi&3 1 
7 p. 317nJ, v>-50b- V-X^KL/^>«igl* 
#>yr*£:<. l**SLDDWSlSMV- X/ 
>t1#3 1 7 p b. 317nbt, teffiSV— X/ Kb 
^>«H£3 17pa. 3 1 7nai$ftO«illcLtt 
fil^ CCDck^lc-T^i: V— X/ KU-f >««3 1 7 
P. 3 1 7ni6«0)l^ifDt^, MOSFETCDfl 

[0267] (6) 7x>X3 1 3pl:«^tltrNM 
OSFETt, GttglKS i|313 nlzmtflZtltzP 

PiV- X/ KU-Y >HifS3 1 7 p(Dgg* (Wp) 
NIV- X/- KU^>^J|S3 1 7 n(Dgg3F (Wn) t * 
M^^i+So WptWKi^SJ&btiCtt, 
^tf'jT-f tjEACD^tf U -r-f <ktf>itlM::fiSLfc:. P 
MOS FET tNMOS F E T t CD¥@Wfti£f!^?£(D 
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[0 2 6 8] AttMlCli* PSV-X/KW>ia3 
17p(DSiS£ (Wp) NIV- X/KU-f>fUa3 
1 7 n0>gS£ (Wn) <fc I) t & < "T S. C^ICfelJ. ¥ 

®Mfct£ft^ai*mMci^i;T?fcoTi. pmosfe 

TO^-vt-JUjS^ NMOSFETfl)ff^HS<t l J)£ 
<T?£S. CtLlCfcU. CMOSIUSS^itLfci:^. 

pMosFETfDia^T^, ±te<D®&mm&m 

[0269] (7) 7i>X313p, 3 1 3 n \zB&L 

S3 1 7 p<D3S$£SlM::£;t-iK N£»V— X/ 

KU-f>»«3 1 7 ntDSg^ ^SlMc^jtS,, Cttl" <fc 

y. ^sw^n-^t^mc-et, ^V*Jl43*<S£5 

MOSFETSHST'tli. C<D<fc5IC-r-&C£|C«fc 

[0 2 7 0] (KM 9gUS»ig) 0 5 5 AI*CCD#gt!8<© 

0. 05 5BI*05 5A«£(D5 5B-5 5Bj£|C;tt-5lfi 
®0. 05 5 Cl*0 5 5 A*(D5 5 C-5 5 CfglCjti? 

[02 7 1 ] mi 8HJ£ff*jgT?l*. NMOS FETWN 
UV — X/ KL"f>1gJft3 1 7 n<DSE£Wn t . PMO 
S F ETIDPIV-X/ KU-f >««3 1 7 pOT3S£W 
P t ££lMc#|& t>-i*Z>®&& m Lfco 

[O 2 7 2] *mi 9*J6ff2&l*. MfflNMOSFE 
Tf^lfHfflNSy- X/ Kl/'f>««3 1 7 n-K 3 
1 7 n-2. "-S 1 7 n-r>0)3S£Wn 1 . Wn 2. --W 
nni, ^DMDPMOS FET-f-tt-fttCDP^V— X/ 
KL"f>flM.3 1 7 p-1. 3 1 7 p-2. —3 1 7 p-n 

[027 3] 05 5 A~@5 5 Ctrl*. -€-tL-?tl2 "3(D 

6) ©il^^^tTl^^ nfll<0«»<D;5iE££»oi§ 
^ICiSffl-C ? S C i l*BJ! f, feS . 
[0 2 7 4] COJ.fe-plcSSKDN^-V^-^. Pfr*JV 

<r>=r v t-inte^ usa-r s c t ic * y . mt s * * jm 

JftONMOSFET, PMOS F E T £^fH" SSSl 

jttfittm-rs. -?u*>*>. *iso)TA'^ntg^7x>x 

3 13n. £fcl„t3 1 3 pfl>&-Cl^t--S<DA\ $f 1 

[0 2 7 5] ($2 0$1M 05 61*. Z0)f£W<T> 

DRAM> : E , J-b;U$^-rBi00-Cfci) <> fcfc\ 05 6 
+ . jSJTC'ffl^ttfcfliiJI*. 1 fcf-y KDDRAM^t 'J 



[027 6] *I20 Hffi^^l*. ffl^lim 1 HJSJ&ffi 
1?UiB^LfcMOS FETJ. DRAM^ ^E'J-tr^KD. h 

>X7r h^>vJX$lcJil^d51-efcS. 
[0 2 7 7] 05 6lZ^-r«k3IC» hU>^(D±aHlffl 
■C4r-V/<v^a)§«a®i: V— X/ KU-T >««A<ma 
MlC^ja^ttT^So t*(0¥SSMOS FETCDfcit 

U-Ot^y. fffilMOSFETOV-X/KH'i' 

[0 2 7 8] $12 ollSfi^ffiro^^ic. *fg0J!i::«s 

MOSFETjffll^t> h*^t>C01£8Jt^ 
A'MOS F E T<D V — X/ h'H >fHS^fg#£-5-xT 

S v a - h v * JU&S SJWfclT? £ S«3f S o X I* 

s*t?»— <©y— hm«ii*^y s i m\z& m 
■t*»«-r*»sft*<a*Li\, ^t.icm-cDy-haspdi 

C(D<fc-5i::-r<5C<tT?. 7i>X5fflPfcMOSFET 
fllif £DRAM0> h^^vX^lcaffl-r^CtA^* 

So 

[0279] (m 2 1 £tfetftt) 0 5 7 I*. C(Df6B^(0 
»2 1 SlJfiflSlgl-GiSXS >V?52*V/'«V'5i1f>i£l#-3 
DRAM/t U -bJU$ , ^ - ^"IJTl50T?<fe'5o Jtcfe^ 05 7 
"K £*n?B£;h.fcflJ3li. 1 tf'V KDDRAM/t'J 

[0 2 8 0] *I2 1 *JS»$ffil*. 0Dxl*m 1 *Jfcfl2ffi 
■CUiB^LfcMOS FETJ, DRAMjt^y-triKD. X 

[0281] 05 7ic^-r«t ; 5ic> his 
m-efc-s. tt*a>¥®^MosFET©«jgT-i*. mm 

^tt><m&T-&^tz e $3IJS0l<OattS i«|jtMOSF 

-So *fc. Ta205E^BSTl, STOKft£(Dft 
^im<*^*iK$fflt^=X^<v^^rA'/N*v^<D^. MO 
S FET^^l3cLfc«lc+-v/<v^^l$5f7'a:-5*^ 
(DB^CDSjSXS (7 5 OSSgEWJSa^T-— )^Uif) 

t?m o s f e t (D y — x/ K u-f A<#i/:r L 

fc. 

[0 2 8 2] $12 lHJgf^©(DMOS FET«|jt-ei* 
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J: * v 3 — h ^ v *;u$&s £ ffl*i]T? £ -Sfilig £ o r 

ham** m s i nick vtef&L. m 
-of— haetiSiar?— Kj&iisijcojgxcDy- f-bm 
-c^-r^«tJt)f)<M^LL>o ^icis-cD'y-ha&ra 

E&cD±|c*v/<v$ ^jfcLTtfil^. C(Dck-5lc-f 

■SCtT?. 7i>XjfflL^;MOS F E T&jgSX'S' >V 

to283] (B2 2Hit^@) *m2 zmmmBit. 

[0 2 8 4] 0 5 8I*ZCDS§BJ!CDSS2 2 SSJS^gglC^i, 
MOSFET$itM0. 05 9 Ali^-CD^F^. 121 
5 9BI*05 9A+5 9B-5 9B^lC;ti5»r®ia. HI 
5 9 Cli@59A*©59 C-5 9 dglC;G3®i®0. 
0 5 9 D 1*135 9 A*©5 9 D-5 9 Deleft? BrS0 
T'fc-S. fcfc. 05 8. 159A~@59Dtlt Wa. 
1 3£J£ffJffiCD0 2 AIC^Lfc3>^"> K ffitSl. fc 

* # mmmmm $ * *t ds l r i * -s „ 

[0285] 058. 05 9 A~05 9 DlC^-TJ;? 

ic. «iscd7i>xi 3$ss5JticEa. m*.i£z>jL> 
-s. 

[0 2 8 6] CCOig^. ^1 y— hfgl 6 atfcS^ 
S2y-hlffi1 6 b SUHig (0J*.lfW 

Aim. TiNi) •¥>v'j-y--< kbi > s 

i 21. WS i 2|g. CoS i 2«fc£) *<. 

[O 2 8 7] Z0)£.o\zn2Y— ht^1 6b5> ¥t§ 
.tfcofcBl <r-ha«Sl 6 a(D^0±lcJf^-r§di: 
■e. flMUitta?— hBSi 6 b(D*t**T?3&«>>^;U^ 
^->'J+M K^(D^*<§^lc^C-l). fcSLM*y— hB 
flKDJnxtfsgtglcfc i)l?<75ipj^ £ C t *<-e £ -S „ 

[0 2 8 8] £ f>lc5S2<r— hB®1 6b<DS0t¥t§ 
IC-p^^COt?. y-hS«l<OttlX»li. ft3fcCD¥0Si!M 
OS FET<hl^C£5#£!jiX;fI£<$ffl-e€r£>. £1*5 

[0289] (»2 3mmmm) *<mz znm^mt. 
^£*gt® (^-ci*2e©ig^s^-r) 



[0 2 9 O] 06 OI*C<Df£lflO>m2 33gJ6ft^|::&5 

mos FET$jp"T^0. 0 6 i ii*-coBi®0-c& 
-So fcfc. 0 6O(OStSI*. 05 9 Blc^-TBrSICfflS 

06 0. 06 1 -ei*. ffixiiss i silted© 

[029 1] 06 OlC^fcfeolC. hB® 1 6 

a-efc^^jSSS i 1$. 01*.l£2 O nmIgft-S< 

-rs. tit. I2y-h8fii 6 b-efe-s^^iUH-v 

vU-fr-f KIK£. S1V-HS1 6 aral:::IIi^>&t^- 
£ ; &iiJ^iST♦fc•&o 

[0292] :©J:5iSl2 3 3IJfi^ffiT:*i*. 09;tiiSi 

6 b£D*®^¥SlCT-#. M8e«> 
ilOX&l*. «E5|5(D¥0^MOS F E T tf^C* 3 ^Sit 

[0 2 9 3] (B2 4g|J6ff2ig) 0 6 2l*C(Dfll«|C«. 
&MOS FET(03^7 hSP^jn-r^0. 063A 
l*C<0f|BJ|C<l^MOS FETCD3>-S»^ hgS^-fsp 
ffi0. 06 3 B(±06 3 AlCjS-T^BCDTalSlA'^ji.fc 
fl"M0. 06 3 Cl*06 3 AlC^-r^EPCtDTjlSjA^^. 
t:Ili-C$)i>. fcfc. 06 2. 06 3A-06 3CT? 

I*. ^jtl*|gl3IJfiJe®ro0 2 Alc^Lfca>^^ h. 

[0294] 062. 06 3 A— 06 3ClC^-r«fc5 
(=. CWf§B^lC^-5MOS FETTJI*. V-X/KW 
>®HE1 7<D. ^Ix.lia>^-i7 h^7-^2 8#£!S£;ti. 

(JaTa^Wa>'S»-> hSP) 50A<. S^WIc^ 
x>X1 3<D±® (TOP) . ^-©SlMcffiSt-f .5 2 0 
rofiO® (S I DE I. SIDE II) CD— SllC^tl^ 

[02 9 5] COfltigl*. l»Wa^7 hg»5 0^. 
7i>X1 3 CDffillffilCjiHV ^-COT73lCfSj*Nori£lfi) 

1 7C0*g. *{*Mlcl*7x>X 1 3CD*i^l£(f^< 
Tt. arnwu^f ^ hSH5oro®?ft£*:£<T?£. 0j 

^.1*3 \~Zf*7<?2 St V— X/KU-O^JgEl 7 

-5. 

[02 9 6] 3)clS2 4|gjfi^i*. iiBfiJ^^a'Soc: 

i:^<. MOS FETCD¥li®!g£. * ?> PTIgfc 
Hi it ^ ^« L <fc 5 «t * -5 * co -C ^ * o 

[0 2 9 7] 0 6 4l*C<D3EBJJ(D!g2 4*SS}BffilC^-S 
MOSFET$*t^i, 06 5 Al*-€"CD¥00. 0 
6 5BI*06 5 AIC^-r^H]B(D73r6)*'''i^fc<aU00. 
06 5 Cl*0 6 5 AlC^-r^BlCCD73|S]A->f)SfcWS0 

[0298] 064. 06 5 A~06 5 ClCS^"<k5 
IC. $S 2 4HMStI'6MO S F E T-CI*. fgM 
3>-S«^ hgJ50A<. 7i>X1 3CD±® (TOP) . 
-E-CDStMC«Sf^-52OC0{W® (S I DE I. SID 
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E II) (D-gUlCilDju C*lf>2 0<Dffl"JS (SIDE 

i . side id *H?tuzmLtzmo>2io)mm 

(SIDE III. S I DE IV) (D-SMctSloTl^ 

So 

[0 2 9 9] CCDttigt^fc. KSfl5 0 

£. 7i>X 1 3 CD§JJ®IC;ttlV ^CDTTalClSjfroTJS 

ifsctA^tgfcfcig-e&So £f>ic*m2 irnmmm 
-ci*. amw3>-$'<7 hSP5o$» m<D2-oa>mm (s 

IDE 1 1 L SIDE IV) <D-®\Zi,&1tZ,ZLk 
T?. hSP5 0(D®|giST^«l*<JL-P-P. 

7i>*i 3cD:ft£. ^^.liT-vt-^S^rfiilcittot-S 

[0300] ioT. 162, E63A~063CJ# 

!!SLTi&Bj|LfcfO££!Sfc5ciS:<. mos fetid 

[ O 3 0 1 ] (Sg 2 5 &Mim) *m 2 5 Hifi^ffil*. 

[0302] 111661*. Z0)f£W<D&2. 5|ISS^a6l^ 
SMOSFET^tBrI@T?fe5. fcfc. 06 6IC^ 

-r»T®i*. isiiijfi^cDia2Bic*t-Bf®icffl^-r 

[0 3 0 3] mi41&2*i6Jf$©T?l4. 7i>X1 305 

So CttlC^y. ?**MM1 5(D.t»=l— Icfc 
IfS-tr*- hBfMg + £Sl:ftn?if. -y-hB^*lc®S 
Lfc. L£lMSmi±CD£Stl-tf>. S«/WTX4#tt<©^ifi 

[0304] $f 2 5H»®|C«SMOS FETr 
14. 06 6|c^-r<fcaic. |g2^i6^i:l4S*tlc. ^ 
x >X 1 3 <D±ffilcjf*l££*tfc>r— h$feS£& 18b^ 

y t»<-ts. 

[0 3 0 5] CCDJ;5fcfltiil4. 0«K.l4m 1 HISff2<£ 
(0, B7A. 07 B£#ISLTUiBJll,fcieicasi^-C. 
7i>X1 3CDfi!jffi£. ^<D±SlC^fiE*tlfc$fe^<fc 
y * J?< -5 <fe -5 IcK-lb-T -5 C C ,h *<T* £ S . 

[0 3 0 6] CCDfltii-ete. 066+. flS^RWlC^-T 

— icfcltsy- hS3MS4>£»*n?£. Ig23li6fi^ 

[ 0 3 O 7 ] («2 6 H«6»S8) *tt 2 6 HJ6fl2<gl4. 

jtlcllfS. 

[0308] 136714. C<0HnOfll2 6SiatRlttl=fil 
SMOS FET^jF-tBrSEI-tJfc-So fcfc. 06 7|CiF 

So 



[0 3 0 9] 06 7lCjjt-T<fc5ir. *s&2 6^J£fl*!S8 
A<. *2 5£tt»fR&Jlttft&^%l*. 7i^X1 3 CD 
«jBlC»fift**lfcy-Hft«Kl 8a£. ffclMNDJtflt 

[0310] cco*5^«jfii4. mx-tm i njfi^® 

CD. 0 6 A. 06B£#P.LTs&BjjLtci:fItDg:. £B5 
icIUUR. #ifcL<l4iSi£m<*ia£it«Jfcfi£L. CCD 
R I Ej££m*T. MS*(*K*x?^:/>f U 7 

[0 3 1 1] *HHftl=*Sl v C*. 06 7+. JR^RrtlC 
*t-±SP3— £ =5 *? > KftttftcC #S C t l=<fc y . 

ictei+*y-h***«tiS»Hn»*. S2 
HS/W7X«(t«)ttSIMIti: 

[0312] (£2 7mM*m) 06 8AI4C(Df|B^CD 

5 2 7 *»ffi|CS4M O S F E T 0 6 

8 BI4^-CD§iJffi0-C3&-5o 

[0 3 1 3 ] 06 8 A. 0 6 8B|r^-T«i:d|-. S2 7 
HHlilCiliMO S F E T©y- 1 6I4. §92 

f— htf 1 6 atJiBBy— hSPl 6 bir^^LTfilJ5E* 
*tS» ffiiJSy— KS51 6 a 14. 7i>X1 3CDfflJffiJllC 
»«**tfcy— htMURl 8 a JilC^^+lS. £fc. 
JiiBy— hSP 1 6 b 14. 7r>X13 CD-tiB-tlC^I** 
Hfcy-hMIi1 8 b (06 8 A. 06 9BT?I4*BS 

6 aCD^— h«L 1 14. ±®y— HSP1 6 bO)?— hft 
L2«fcytSt\ 

[o 3 i 4] |g2 i mnm&\z%i>MO s fet 

CDS3g:£i£CD-0i£. 06 9fr£>07 8$fflt^TlftB^f 
•5. fcfc. 06 9 A~07 8 AI4 J €"tL-€ : tt¥®0. 0 6 

9 B~0 7 8 BI4^*t : P*l06 9 A~07 8 A+CDB- 
B^lCjtt58fiffi0. 06 9 0-07 8 014^-^*10 6 
9 A~0 7 8 A+CDC-C$|lC;tt5BiS0t?fc-5 o 

[O 3 1 5] 3rT. 06 9 A~06 9 ClZ*-^«fc5l-. 

G«xi4m i mm.^m-QW^\^tz^.mtmmm7t\z^ 

y. PSS i Sffil 0CD*®±IC. 5nmg)gCDPil$ 
}$OS i 0212 0. 1 O 0 nm*§JgCDIIgI?£#OVX 
■*lf (S i N) 2 1. atfl O O nmUgcDIKJg^&O 

(S i 02) 2 2fHmtS. CCD^. P 
£!S i S«1 OS. «Hxl4i^1 5 O r>mi7f>fU 
M&tefiL-t St t %IC 3^1 0 O nmfiScDilSSltO^ 

[03 1 6] ;*|C. 07 O A~07 OClC^-T<fc5IC. 

0j^i4» i mmmmx'sam^tzmmtmmummiz^ 

y. S i StRI 0IC^fi£*ttfc;1tW?. (S i o 

2) 2 3-eftijrr-So ctiicky. v^a-hu>^m 

^SIA<. S i*}£l 0R|c^bE^*lSo *^T'I4. ^ 

I >X 1 3±|C. 7X^1 (S i N) 2 1 &m-to 
[0 3 17] 07 1 A~I7 1 ClC^f *-5lC. 
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EI7 0A~El7 0Cir*-r«|)tJilC. t>t-UvXKJI 

g«t*J&/** — >lc*N£Lfc&5 1 $ff$fiE-r?)„ *^T* 
I*. &5 1 frt>. Sfe^ (S i 02) 2 3C0ffliJ®y- h 
®«2J&«iiUcttf&LfcSP#£:. S^VX-?! (S i N) 

2 1 ta^ti^h-SM-r-s. 

[03 1 8] 07 2A-E7 2 Clciji-f <fc "5 

t>hUvXH50a^7X^g (SiN) 2 1 
^tlVX^tCffll^T. (S i 02) 23$. m*. 

ii?x.y*i 3ts i 02H2 o to>mmfrt>ifo-\ 00 

nml«;f>m. ZfllCcfcy. (S i O2) 

2 3ICI*. 0»tLI^1 O O nmCDSgS £l 1 OOnm 

[O 3 1 9] 07 3 A~@7 3 ClC^-T J; 5 IC V 

aaufc^x>x 1 3(Dffiy®±ic % tfixifs i c>2frt>te 
z?- 1 s a zmm-rz. 

[0 3 2 0] 07 4 A~E7 4 ClC^'T.fcolC. 

07 3 A~0 7 3 C|C*t-«jt±IC. ftK.I*N&:ft&IJl 

*<K-^*^fcK-^h^$gas i as 5 3&mm-rz> 0 

ctiicty. 3t5 2i*K-^h#SsSSs iK5 3ic<fcy 

s*>&**u y-h«a i 6 cd a*., mm?- y-u i e 

btfSMS^tlS. #avT!. K— ^h^JSfiS il53± 
lc. >^/UBS5 4$»$fiE-r^„ >9;UK5 4 CO— Mi L 

[0 3 2 1 ] 07 5 A~07 5 ClC^f <fc 5 (C. 

UvXhSi (H5H*r) $vx^|rfflL%T. j<$ji,|J|5 
4. K-7"h*eaS i 8£5 3. (SiN) 2 

IRtfS i O2I20 Ji-vf>yt5. ctilcfcy* 
y— 6CD-5*,. .tiEy— M»1 6bA^J$$tl 
ZtbUz^ 1 3C0±[S*<Sai*tL-5o T7x> 

X13C0-tBI*. MOSFET©77T.f^l'J7ro¥ 
ffi/^->ICfflS^--5„ Jtffiy-hSil 6 b 

CD^— H-SL2I*. MM?— hfiPl 6 a COy— hftL 1 
£>J*fi<lS5££*l&. *-C03&tt<D-W*. y-hftL 
1 1 4 O nm. y— hfiL2A<$t)1 O O nm-Cfc 

[0322] 07 6 A~07 6 ClC^f* 5 

±®y-hBPl 6 b&i;ffetl4k2 3*TX*l=jm,»T. 
NS^i-ft>. 0«xlf'J >-f 7i>X1 3 

Wlc-<^->aA-r-5» C*i|=<fcy. N-§Mtli17a 
£7i>xi 3Wlc^fiE-r^> 0 ZCON-^Ji»B 
17a(i. W«.lf i^Xf >va LtMtSt 
<DT?&y. ^icjCCTftMS^tv-S^cOTCfc-So fito 

[0 3 2 3] 07 7 A~07 7 Clc^f «k "5 IC V 

07 6 A~0 7 6 CIC^-T^ligJilC CVDj££fSl^ 
T. MSi^. mi£ S i 02-V>S i N£i£«-r-5„ Jfcl^ 



•C. *!ft£ilfe«1tft$R I EL. CCD&H^. y- 

hmei 6co®jgjiica-r 0 c*ii=«fcy, Gwe&stiBU 

5*<fl$Jj£2F:h,-£„ £fc. 075A~0 75C 

IC^Lf= <fc 7X^7i (SiN) 21S7i>X1 

3 <DJ:®Jl*^|&£LTO£ Cilery. Mt2 3^ 

i 3(D±®,tcoratc;^-y^;6<±cTi^.5. c 

COfctf). $6^2 3C0fliJSJilct. Jife*6!S1SlA<SI-6. 
CtlCJzU. Jfe^2 3C0fiiJS±lct,. fiffi*fe^lS2 5 

[0 3 2 4] 07 8 A -07 8 ClC^"^ 5 IC. 

hSM 6 b. «tt«B2 3. RI/ffliJSJ6^BS2 5 

7i>xi3rti:-ft>EAn. ctilcj: y . 
N+£ttflMI1 7J7i>X1 3l*JlCfl2j£-f •&„ N+Uifc 
i&lf17li. NMOSCOV— X/KU-f>$IJS<tL-C& 

Jfcive. .LHiy-h»1 6 b. NWI1 
7 . felt* 2 3 ai/ffliJSitfeSiK 2 5 JbicniMfcltH 2 6 
£J&J&-f<5o niMfelMUSftl::. N + S?«;JSi 

117^. ±.u?— mm 6 bica-r^3>^<7 n*- 
;u2 7 *t»-e. * >^x-r>Kt¥coaia^i 

n>$<7 h*— ;U2 7l»llcft4IU a>4r^h^ 
^2 8£fl£aW-5„ JRLN-Cf. BraJ6^8S2 6±.l=. a> 

[0 3 2 5] ZC0<fe5ICLT. S2 7^]6Sff$®IC«-5M 
OS FET$Mt-5Ct)!l<-e§S 0 
[0 3 2 6] CC0<fe 3 2 7 Ht6ffJ@IC^-5)M O S F 

•So 

[0 3 2 7] (1) mm?— hSPl 6 a COy— hfiL 

1 ±ffiy-hsui 6 bcoy-hSL2 *yts<-r 

S„ C*tlC«fey. MOS F ETCD3!$!lMfc>7 1 — h«l*. 
±®y— hSM 6 b COV— hftLlJ;y^<35:-g)„ ceo 
fc«). B2 7Hi«?SI:I'5MOSFETi:|5|i:¥I/^ 
^^JtO^U— tSMOS FETlCit^T. ^-COll 

t?> MOS FETcD/fc^&JgtflpJjL-f £<, fflfl 
gy— hSBI 6 b^^LTtNS-<tt7. (?IC¥®/^^ — 
tiMOS FETICitKT. T-**n4H 

[0 3 2 8] (2) ±ffly— hSPl 6 bCO^-V^-JUS 
L1A<fiC^. fiO*,y— hiB^irLTIi. ^co»i®»$* 
#<-r-5Ci:A<-e^S„ y— hffi«C0HR®«*<*£ < « 

tiii. y— hEiacoisfctW;*'iN£<fc&o y— hie^co 
istt«4</h* < <t*ttf. y- bgBfsicfcitse-siii&co 

[0329] (3) ^COSit^jtUcfcttli. tfe 

IUto2 3IC. ffi«y— hgpa«)ai^fflC05«5 2 $^J$ 

l. ccoi»5 2ic mm?-t~&i eat^^mmim^ 
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[0330] (4) *f,lCi«5 2|C. ffliJS^-hail 
6 a t^^^m^^^-r-SXigl*. aSfflvVD-h 
U>^S1S^^tEffl^-SCi:A<-e^-5o ^-L-C. 152 
IC, mmf- hSPl 6 a ^&^S«$^Lfr«tt. 
il«(D^U-+SMO S F E T©g|j£fttl5£ fflOTJf2J$ 

[0331] tuts, zoy&ote&fejsm*. H2 7il 

MII:{|«MO'S F E T ££9ji-r&«^IC®o-C<£;b*t 
•6t<D-etefc<. IS 1 -S2 7 Ht&l^Sl^iiMOS F 
E T £$«irr t <£ 5 -5 . 

[0 3 3 2] UL±. mi ~«2 7*^6^fcjgl;J:yli^fl.BL- 
fr;:<Z>£l!SI::.J:^^l;l^ 

(1) yx>X*l-ff2J&$;hfcy— X/ KW>SIii£ 

[0333] CtfMtgclC.fcjh.llf. MOSFETOfV* 

/Mi*, y-x/ Ku-o^nt(Da?$icj:y*ii»-e#. 
¥® ®«<DitiJo £ u o o v m * & -v * ;m £ »o 

MOSFET^1f-^tt>l:l9-C^ 0 
[0334] (2) 7i>X(D*S (Wg) «S.tf 
0. 2 0jfm<|:yifc<-*-«. 

[0335] z<Dmm~&tiit. yjL>x(Dmmizmm 

TffiSMOS F E T<D^- 

fir. ?**JMtMa?|t«Ba&£ttX£ 
[0336] (3) Z> x.lsZ.Ol.Mt'r— hW&£<0Rfl 

mwtv— t-mmtoiisHDY- v-mmmomm* y 

[0337] ccDflUSlcfcttliv :7i>xa>±.g|5a— 

[0 3 3 8] (4) 7x>X<7)^V^--»mJ|St. 
*fcl**«i:(Dlffllc. fta*TOMMI$IStlt<&. 
[0339] C<Dlifi£|C < fc*l|^ MOSFET())/?>f 

[0 3 4 0] (5) ^x>X<D{WSlCj3L^T. V-Xi 



[0 34 1] ^ODfltfifclCfctllf, MOSFET(DA'>f 
[0 3 4 2] (6) ^x>X(DiO®lCfcLxT. V— X/ 

[0 3 4 3] ZOfit/5ElC«k*1.lf. MOSFET(D/Of 
[0 3 4 4] (7) :7x>x£*»Rit. C+tP>COfilJS 

[0345] c<D«^ic«fc*iii, ^ttt^nmi'e. «fc 

[0346] (8) 7x>X(D<te. y— ha>-Si<7 hffl 

[0 3 4 7] zrofllj&icj:*!!*. 3>*$>7fc— jkose 

* y-x/ Kn- ^afccfci;^*— h««^-ti^4i 

[0348] (9) 7x>X(DV— X/ KLx-f >«J*|C 

[0 3 4 9] C(0«Al=J:titf. ¥®SWfl)li*0*««: 

[0 3 5 0] (10) 7x>X(DffliJ®(D<S^ (.t— 
ft A) BHSK-ettft < . mi£8 5j£*I£<DIIET- 

[o 3 5 1 ] zommz&tiit. th&mms \ m<r>mw 

[0352] (1 1 ) 7x>X(©HlJ®|Cjttor^Stt 

sv-htSif. mi^asas i Bi-ejf$j£L, cay 

[0353] c©iijsi~ < fc+iif. y— i-maost/t^e 
.•e**. .tot, y-h*8tttt<z>aflwt*rtt&tt«& 

[0354] (1 2) 7x>X(D'>^< t t«iJ®±lc^ 
[0 3 5 5] ca>£jgKI=**ll£ % y-htltf-V^I/ 
[0 3 5 6] (13) 7i^«)'J>S < i: t^-V*;^ 

«©j:ffl=i-^— ©ftft*. m$mw.frt> 4 sftasic 

[0 3 5 7] COTffij&ICcfctllS. 7x>X(DJlfi|53— * 
[0358] (1 4) 7x>XlC^fi!c^*tt=y— X/ K 

u-f>HS£. v>y;u- y— x/Ku-f >»Jt-ei*^c 
<. LDDW^Sj8gy-x/KU'f>«l«<t1£j8ffi(0 
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[0359] ^(ommz^tin. y-x/Ku-r 

[0360] (1 5) :7x>X££&tSW\ C*tf>CDffl!J 

>x<D'>fc < £4, V-x/ KM >^ii{£^t?flisSa>- 

[03 6 1] CKOfltfiElc.kti.li. ^«ct^ffiffi»-e. <fc 
y^fc^^Mg^St-e^-Stttl-. V— X/K 

[0362] (1 6) :7x>XlCff£fi££*l.fcV— X/ K 

[0 3 6 3] C(Dfltfi£l-<fctLli. 0!lxtfSO I 
7i>X«Lfct^ SO I HeDJS^CD/^yJp 

■So 

[0 3 64] (17) tf^Xg&.tlCj&fiK 
Stl-fcT^EJU^rXS i $fflL>T^fiELfc«^ICj3LNT 

±.ie (D ~ (i 6) (Dm^nm-r^^ttz^ 
y. ±5ELfcja^^*ctA<-c#s. 

[0365] (1 8) jfc£ff£fi£L. CKOjJi 

©4>lCie*4rvVJUfi£ft£l±fcXlf$^vv;US i H 
T7ff$fiE-r-5„ 

[0 3 6 6] C(DfltfiElCcfc*ll#. -7x>X(73JljaiC^fiE 
£ft£irP#II&&IK£££LT^fi£T-i*. ¥3SttKi« 

[0367] (1 9) :7x>XlCff£fiJt$*tfcNMOS F 
ET, jfe©7i>XW^ftfcPMOSFETI: 1 fco 
TCMOS|H]g&£Ji2fi£-r5*&.. PlV-X/Kl/-f^ 
$liit<D35$<t. NIV-X/ KU-f >««©Si i: 
IMcRfc: ftttttleliPllJ V-X/ h'W :/fiM 

<D3g££. Niv- Ku-r>«JS(Da?$cfcya?<-r 

•So 

[0 3 6 8] crofltfiElCfcttlf. m^-O^tf 'J^-< iriE 
fl.a>*t*'J ; r<i:(DSIceBL,y-=. NMOSFET, P 
M O S F E T (D^m Wfc!Sfi-^-95©£ 5^*> -5 - £ A<*C 
£3= 4$l::CMOSlHlB&£l8ftLfc<t#. PMOSFE 

[0369] (2 0) 7i>Xl:«$tlfcNMOSF 
ET (ffcliPMOSFET) . \!&0>Z> x >XlCfl2fi££ 
tlfcNMOSFET (JfcliPMOSFET) Cl^oT 
MOStsJSS^^fig-f-S*^. CtlbNMOSFET ($ 
fcliPMOSFET) <DV— X/ KU-O^tDgS^^ 

[0 3 7 0] C<©«fiElr«k*ttf. ¥D5M^tt^iS*^ 
Ctt, mMC^Y^MgtfMfcofcNMOS FET 
(ffcliPMOSFET) -sust^. B^^SftLfc 



<t£. f^^/HiA'lS^NMOSFET (tfcliPMO 

SFET) a>Bi«£fg*-e#. ±teo)lBl&mmZffi>hT: 

[03 7 1] JJLt. CKDSPJI£mi ~I2 7HJS^ffil- 

p^w^g £ sua l & i>asga-ea>!7 icgg^-r set 

T'fcS. 

[0 3 7 2] tfiX-li ^(D^\zm^MOS FETi. ¥ 
IlMOSFETi^CS i 9i- /\&&-tl~#?F£ 

SFETtDftft. ¥oSSMOS FETOftg^tV^tl 

[0 3 7 3] mt&mmX'it±\zmW<DMOSFB 
Tfft^lCO^TBlWLf::)!*. C(DMOSFET5fflO 
T. ^^'yvi^t'J. S RAM. DRAM. SiD-5 

Nft*WOS F ETCDStJffl-lbU^sSb-efeSCi:. =P 

v^;KD^±^-ib(c<fcym^a>*^ h^-74#i±A<(6i± 

tSdi. ?Zf)ls7— hfltjglC^tjMOS FET<D«3it 

SgS&ffc:fc;6<fp|-t-r&c:<h. n^v*;u. p^-v^uro^ 

«S i IC^tU-r^-tT?. *m3£<DMOS FETffJ 

L S I @SS^:)ISICfiE3lE(D¥iaSMO S F E Tt^^tt 
8k X. -5«T L l*M O S F E T m=f-m'&t Lt JEffl-C' £ 
[0 3 7 4] ifB=&Hi£P©l*. STfcteiS 

[O 3 7 5] ££>lc. ±i5£gli£ff2ffil::l*fi*<DIS:Pga> 

§tm tf-s&ixx is y . =&sgjs^jgi~ & m * l tz&m 

[O 3 7 6] 

[EI1] |211l*C(Df|B^romi*l6S^telC^SMOSF 
E T ^tgi. 

[El 2] 0 2 AI4C(D^(Dlg1 HJSffiMSK&'SMOS 
F E T £ fH-tW-m^ 02Bli02 A"P©2B-2BS 
lC;tt-5Bf®0. 132 CliE2 A4'C02 C- 2 C^lCjtt^ 
8fi®0. 02 Dl*g|2 A«f©2 D-2 D^lCj05Wffi 
S. 

[|H3] 03 A. gJ3Bli^-tT.^ttC:0)^Bfl(Dmi3ISS 
»S5MOS F E TOiS^ISjtXfi^^-rxaK 

II. 
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[04] 04 A. 0 4Bli^tt^tt-CD^0^(D^lS|JS 

mmz&ZM o s f e t (Di^^iSitxe^ ^-txubt 

lie 

[05] 05A. l3 5BI*^n^+l^CD^CDBl3IJS 
iSl^SMOS F E T(D£^#18&XS£^X:f§K 
B0o 

iii:^MosF e T<D±mtmmx.m&7r^j:mm 

[07] 07 A. 0 7BI*^tt^tlC(D|S?fla)millJ£ 

mmzmzMos f e T(D±^S!itxii$^xisBT 

S0o 

[0 8] 0 8 A, 0 8 Bl±^tL J PttC(D^eS(D^lSIJS 
^Slc^^MOS F E TCD^^SSitXH^ ^-TXSBr 
S0. 

[09] 09 A. 0 9BI^-e^ttC^P^(7)»1*S£ 
J&ffilC&SMOS F E Ta)±^S5itX|i^ ^"TXIMBt 

®0o 

[010] 01 OA. 01 OBte"t*l?tl^(DmW<D& 
1 HJSJf^lC^SMO S F E T<D±Sfc»itXS£^-r 
XSBt®0o 

[0 1 1 ] 0 1 1 A. 0 1 1 Bli^ti^+i^CD^B^CDll 
1 3U&6ff2ffilC&§MO S F E T.<0»«E«JtX«*«-r 
X|iBf®0 o 

[012] 01 2l4C(7)^BJ(Dm2*^ffi|C&£MO 
SFET^t^ffiio 

[013] 01 3 A. 01 3 B 14^^*1, C(D#£0JJ(Dm 
2HJS^|C^^MO S F E T J^tilSo 
[014] 01 4 A. 01 4B\***l?tl^(DmBJl<Dm 

3nt&mB\zgkz>Mos FET^tissigo 

[01 5] 01 5 A. 01 5Bl4^ft^KC(D*Bj}(7)|g 
4||J6smic&5MO S F E T $^-TBft®0o 

[01 6] 01 6 Af4C(D*B;3<Djg5Slffiff£ffi|C^£M 
OS F ET^t¥S@, 016 BI40 1 6 A*<7) 1 6 
B-1 6B^|C»3K®0, 01 6CI401 6At01 
6C-1 6C$g|C;ft5Bf®0o 

[017] 01 7 Ai*^(omji<DmemMMm\z&z>M 

OS FET^t¥Iis 017 BI40 1 7 A*CD 1 7 
B-1 7 Bmzfeo%iWm+ 01 7CI401 7 A*<7>1 
7 C- 1 7 C^|C;ti^BT®0 o 

[01 8] 01 8 A. 01 8 B 14^^*1, C0)3feBJ}<Dtg 
6HJg^®(Dte^|C^*MOS FET$^*r»rffi0 o 

[01 9] 01 9 A. 01 9BI*-ttt-ftt. ^(DMVXO 
m7HSS^I^^MOS FET^^^TBftffi0o 

[020] m2o\*z<D§£w<Dmsmmmmz&z>Mo 

SFETSit« 

[02 i ] 02 1 Aitzo&womsmmi&mizm&M 

OS FET^jF^"^pffi0. 0 2 1 BI40 2 1 A*<7>2 1 
B-2 1 BtBlCftdBrSEL 02 1 CI402 1 A*(D2 
1C-21 C^(C^5K®0o 



[022] 02 ziz^omwomsmi&mBizgk&tAo 

SFET^tMfflHo 

[02 3] 02 3 A\tZL(D§£W(D&9mmmB\zgkZ>M 
OSFET5^t¥l@, 02 3 BI402 3 A4>0)2 3 
B-2 3 B^|C?e5Bf®0. 02 3 CI402 3 A*P<D 2 
3C-23 C^lCjti^Br®0o 

[024] 02 4l*Cl(D^B^IC^^MOS FETCDy— 

[02 5] 02 5\ZZ.<D5£mzmZ>MOS FETCD^f— 
h$fei|ilg(D£ff2£^BftBS0o 

[02 6] 0 2 6l*ZCDf|B^CD»1 0 3li5fi^ffil^«*M 
OSFET^fiaElo 

[027] 02 7i*c<D§fcBjj(Disi immmmz&zM 

OSFET^tlSffi0o 

[02 8] 02 8\*^<D5£W<Dmi 2 H]5fcff2!g|:H£3M 
OS FET$^"TBJr®0o 

[02 9] 02 9liC(D^I^5MOSFET07» 

[03 o] 03ottc(o*B^(omi zmmwtmom^m 

IC^^MOS F E T $^-r^F®0o 

[03 1 ] 03 1 !*C(DfgBjl<D|Sl 3«tt»ttO>tt2 0| 
F E T £7F-T¥ffi0o 

[03 2] H3 2ld:ca>9BWa>ff 1 3Hlfi»na)St3fi| 
|Cj$^MOSFET^t¥®io 

[03 3] B3 3tt^CDfBma>«1 4«tt»ttlCfi|«M 
OSFET^t«o 

[0 3 4] @34AliC(D^0)Bl 4£lfc»flftlCff£ 
M O S F E T £ ¥®0. 0 3 4 B I40 3 4 A 3 
4B-3 4Bfg|C;tt5»T®0. 0 3 4 CI40 3 4 A +(D 
3 4 C-3 4 CttdftdKBH. 

[03 5] 03 5I*CCO5I0^(DIS1 $mifol&B\zmZ>M 
OSFET^t^filo 

[03 6] 03 6 AI±Ca>#MFl<Dff1 5 HJg^lSlC&S 
MOSFET^t^ffiEl, 03 6 BI403 6 A^ 3 ^ 
6B-3 6 B|glC;tt J 5BfTS0. 0 3 6 CI40 3 6 A *p(D 
3 6 C-3 6 CfflUCftdKBB. 

[03 7] 037 A, 03 7 Bl^^tl^H-CDaB^CDB 

i eomi&ftZBizmZMOS FETCDS!iS^;i^^-rx 
IMBtB0o 

[03 8] 03 8 A. 03 7 BI^-ttL^+LCO^B^CDm 
1 6(D»»Bl:«5MOS FET<DM*a*«tI 
UKrSiia. 

[03 9] 03 9 A. 03 9 B(4^tt€tLC0)*B^(Dm 
1 6<DHJ6ff2<glC&£MOS FET(7)g{it^7£^*-rx 

[04 0] 04 OA. 04 0 BI4^;ft^*LC0)3£0;30>m 
1 6(DHJfiff^®l^^*MOS FETCDSSig^^^^-TX 
S8£®0o 

[04 1 ] 04 1 A. 04 1 Bte^tL^ttCO^BjXDB 
1 6CDHJfi^ffi|Z^^>MOS FET(DSlig^^^^-rX 
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[04 2] 04 2 A. 04 2BI±-€-tt-€ ; tlC(D*P^a)m 
1 60)llffi^ffi{C^^)MOS FETCO^it^^^jF-rx 

[04 3] 04 3 A. 04 3BI*^tL J PttC:a)*0^CDS 

HBtS0. 

[044] 044A. 04 4B(*-?-tt^HC(D*B^(Dm 
a®r®0o 

[04 5] 04 5 A. 04 5Bl**tL?th^(D5£W(nm 
1 7(D*ffi^ffilC^^MOSFET(D®at^$^*rx 

[04 6] 04 6 A. 04 6BI*^-tt j etLC(D5§B^0m 
1 7CDHJS^®lC^SMOSFET(DS!!iS^a£5^-rX 
aHfrSiBo 

[04 7] 04 7 A. 04 7Bi*-€-tt-?H-(D5l0^COm 

i 7 (DmMmmzm&Mo s f et oM&?37£&7jk-tJL 

fSBS®0o 

[04 8] 04 8 AI*Z<D#£0JJ(D!g1 8 *J6ff2Sl:H£<5 
fflHiMOSFET^f?®0, 048BI*048A 
*(D4 8B-4 8B«|C»3Bt®0. 04 8CI*04 8 
A*<D4 8C-4 8C«lC;tt5Br®0. 04 8DI*04 
8A*CD48D-48 D«|C»50fi®0o 

[04 9] 04 9lid(D5^S(Dmi 8*6fcff2l8l:H£<5M 
O S F E T(D£S^SjSX|1^ ^-rxfi©T®0o 

[050] 0 5 01* C 0)31 W0>m 1 SjgJfi^ffifC^^M 
O S F E T (D±^#gligxa£ ^-rxfia3T®0 o 

[05 1] 05 1 liilCDflWtOSn 8^J£^®lC^*M 
O S F E T <D±Sfcgi£Xf§£ ^-TX|iBT®0o 

[052] 05 2l*Z<D*SJO)mi 8*JS^ffilC^^,M 
O S F E TCD±gfcSiitXfS£ «-rxS»llH. 

[05 3] 05 3!iC<D3Pj)03gl 8*SS^ffi(C^^M 
O S F E T CDi^^SJitXfi^ ^-rXfiBfi®0o 

[054] m5 4\z^<D§£w<Dmi smmmmzGk&M 
o s f e T©»<t«axa**-rxsKBiH. 

[05 5] 05 5 AitZ-OmWCDmi 9*Jfi^®lC^^ 
ffiti^MO S FET £^¥§50. 0 5 5 Bl*0 5 5 A 
*<D5 5B-5 5B«|C^5Bfi®0. 05 5CI*05 5 
A*(D5 5C-5 5 C«lC#5BS®0o 

[05 6] ®5ei*z<D§&W(Dm2omMtem\zmz > h 

i"Bf®0o 

[057] ms 7 \t z<D^(Dm 2 ^mmmm\zm^^ 

$ ^^S+V^V^fltig^^ODRAM^^E'J-tr^^^ 

■r»®0o 

[05 8] 05 8li^(O*0JO)B2 2*Jg^telC^^M 
OSFET^tftaSo 

[05 9] 05 9 AliC(7)5IB^(DB2 2HJSff^lC^* 
MOSFET^t¥I@, 05 9BI*05 9 A * 5 9 



B-5 9B*8U:5&5»rflHB* 05 9 Cl*05 9 A+<D5 
9 C-5 9 CffilZfoommm* 059DI*059A*<£> 
59D-59 D^|C»5BfS0 o 

[060] 06oi*ctDii^a)S2 3mmmmzmz>M 

OSFET^tim 

[06 1 ] 06 1 liCCD*0J(7)m2 3^Jfi^ffi|C^SM 
OSFETf^tffi®@o 

[062] @62li^(D^lcS4MOSFETa)3> 

[063] 06 3 AliC(7)f|0^lC^*MOSFET(7)a 
hSJS-^-r¥®0. 06 3 Bl*06 3 AlC^f 3c 
fflBa)^rS3A^^fc®J®0. 06 3 Cl*0 6 3 AlC^f 
*HlC(D*lRl6*&jlfc«ffiH. 

[06 4] 06 4l*^(D*0^COm2 4SJ6^telC«*M 

osFETsstwaa. 

[06 5] B6 5AI*C<DIBnOtt2 4ftlfeJ&flKlCtt«^ 
MOSFET(D¥I@, 06 5BI*065 AlC^f^ffl 
B<D?5fafrZ>5ltzmWm. 06 5 Cli06 5 AIC^-T^ 
93 C (DJifafr £>&tz®m 0o 

[06 6] 0 6 6l*C(D5&0^a)m2 5*J£^ffilC^i)M 
OSFETSStBrBB. 

[06 7] B6 7ttC0)ftna)«2 6»tt»Si:ff«M 
OS FET£*-T»rffiB. 

[06 8] B6 8AttCa>IBnO«2 73KIK»ttlC«« 
MOSFET^tiSS, 06 8 Bli j e(DfJJ®0 o 

[06 9] H6 9 AttZ(D*M<D»2 7*lt»ttl:ft« 
MOS FET(D±5<j:«iftxaS*t"¥Bia. 06 9 B 
l*06 9 A4 3 O)B-B^|C»5St®0. 06 9CI*06 
9 A tp(D C - CWZfe O 05f®0o 

[07 O] 07 0 AliC(DS§0^O)|g2 7Hi6^^(C^^ 
MOS FE T(D±^£§SiiXS§£7F-f¥®0* 07 OB 
l*B7 0A*<DB-B«|::»5BrBB- 06 9CI*07 

0 A * (D C - C m I C a 8ff ffi 0 o 

[07 i ] 071 A\*z<D§&wom2 7mmMm\zgkZ> 

MOS FET(7)±^fcigi£xa£:^r¥®0. 07 1B 
1*07 1 A4"<DB-B*lC»5BiBn. 07 1 Cl*07 

1 A4 1 <7>c-ciaic>tta»f®0o 

[07 2] 07 2 AI*C(D*0^CDB2 7g|JS^ffilC^§ 

mos FET<D±s«j:»jtxas*TrqiffiH. 07 2 b 

l*B7 2A*<DB-B|*|::ia3BrHB* 07 2CI*07 

2 A C - ci&uift 3 Ififfi0o 

[07 3] 07 3 AI*Z(D^0^(DB2 7fttfe]&ttlCflfc& 
MOS FETCDi^^SSfifixaS^^^B. 07 3 B 
tt@7 3AtO)B-Bii:»5K®@. 07 3CI*07 

3 Act 3 (DC-C^lC;tt5®rS0o 

[07 4] 07 4 AI*C1CO^0^(DB2 7*lfi»S8«C«& 
MOS FE TCD±^^Sitxa^^1"¥®0. 07 4 B 
1*07 4 A4»(DB-B^IC»aBTffi0. 07 4CI*07 

4 A*CDC-C$SlC;ft5BT®0o 

[07 5] 07 5 AI*C(DfS0J)O>S2 75lt6fl2»«Cfig& 
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MOS FETa)±g£S3jgXH£*-r¥®El. 07 5B 
1*07 5 A*(DB-B^|C;tt5BT®EI. 07 5 01*127 

5 a *0 c - cm^fo o mm m 0 

[07 6] 07 6 A\*z<Dm*jxDm2 7mmrfimzmz> 

MOS FET(0il3SSill8^t¥®@, 07 6B 
1*07 6 A*0B-B^|C^3SrM0. 07 6CI*07 

6 A *0) C - CfllCjtt 5 Bfi® 0 O 

[07 7] 07 7 A\*Z.(D§£BM(Dm2 7mi&Mm\Z&Z> 
MOSFET(D£^^SitXg^^-r¥®0. 07 7 B 
1*07 7 A*<DB-B^|C;ti5Br®0. 07 7CI*07 

7 A*<DC-Ct&|::;tt5BJr®0o 

[07 8] 07 8 AI*^C7)^0^a)»2 7||J6^®lC^S 
MOS FETO)±^^S!^XfS^^-r^ffi0. 07 8 B 
1*07 8 A4"O)B-B|g|C^5BT®0. 07 8CI*07 

8 A 4>0> C - C&lCjtt 5 mm 0o 

[07 9] 07 9litt*(DMOS FET^tifflSo 
[080] 08Olt«t*OMOSFET?^a@ o 
[08 1] 08 1 l*t£3fcO)MOS FETS^t^tSlllo 
[#^<Dt&0Jj] 

1 0-PSS i SS. 

1 1 -Pi^iik 

i 2-asft?tt«ill (/*>^x;u— • xh^- 
S) . 

1 i m (3>x>X) . 

i 4-m=F»immt. 

i 5 -^^*;u7M4toM (*v*Ji4W*) . 

i h«a. 
i 6a-siy-hm 

1 6b-*2*-h««. 

1 7 — V— X/KU-f 

1 7 a-fti8SV-X/KW>«8, 

1 7b-iSMv-x/KU^v«Ht, 

1 8-y-HHML 

1 8' ...y-h*»BI (h i g h-KR) . 
1 8 a-9 1 — MUUR (1MB) . 

1 8 b -4*— MUM- (TOPffiil) % 

2 0-S i 02H. 

2 1 -7X^1 (SIN) , 
2 2 »VX<?JI (S i 02) . 
2 3 — T EOS-S i 02@. 
2 4-"?— h**7?IUUL 

2 5-MMHHI. 

2 6 .-sraffejaie. 

2 7— zi>$r£ h*— JU. 



40-SOIS1 

4 1 — &SMK (Buried Oxide). 
42 — S i 

4 4-7^77XS i UK 

i o i -xeii+vt^s i 

I 1 O-PfiS i 

I I i -pi^uk 

i i 2-XSft7M4toH (/<>^x;u-- xh^-. 
S) . 

1 1 3-fiittIRS i a. 

114-Si 02l« (*^»SttfcSIH) . 

1 2 1 -7X^1 (SiN) , 

1 2 2-7X^1 (S i 02) . 

1 2 3—ai/t* — 

i 2 4-y-h^^^«8R, 

3 O 1 • •XfcfS^vV/US i a. 

3 1 O — P9S i 

3 1 -| p-.piOiJk 

3 1 1 n-NlOiik 

3 1 2p-Pl«SS^g (/^fXil- 'Xh<> 
/<-■) . 

3 1 2n-NlgaS»i (/\°>^X;U- • X h *V 
/<-■) . 

3 i 3 p— dhttMKs i M C?x>x) % 

3 1 3 n-flttlSS i M C7x>X) % 

3 1 4 p-PiLOCALf^*;HW, 

3 15 n-NiLOCA LT-f^JloffflL 

3 16-y-hiS, . 

3 1 7 p-PSV-X/ KL/^>»«, 

3 1 7 n-NSV-X/ KW>««, 

3 1 7 p a-ft8SPiV-X/ Kb^VfWl, 

3 1 7 n a-ftj8fiNlV-X/KW>««, 

3 1 7 p b'»*MPl7-X/KW>«*, 

3 1 7 n b-XlKNBV- X/KM>S«, 

3 i 8-»y— MMtBL 

3 2 0-S i 02^. 
3 2 1 -7X^B (SiN) , 
3 2 2-7X^g (S i 02) . 
3 2 3 — T EOS-S i 02d* 
3 2 4 h** *V 3?lfe»BL 

3 2 6-mmuhl 
3 2 6-sra^igR. 

3 2 7— =i>££ h/h— ;u. 
3 2 8 — 3:/** hZT=yCr o 
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(B) 



(A) 



353 



(B) 



(37) 



ftffl 2002-1 1 8255 



17] 



[IDS] 



15- 


FL. 


18' 






12 


WOO 




-14- J 


p 




p ■ 





(A) 



(B) 




16 



24 



(B) 



[09] 



12 x 



-10- 



(A) 





as 


i • IKi 













[011] 




(B) 15 



28 29 27 




I24] 



18{hlgh-KK 

15. 
t / y y 



.16 



13 



-14 
V11 




12 



14 
11 
10 



[01 4] [mi s] 




(38) 



4$ ffl 2002-1 18255 



[01 6] [01 7] [02 5] 
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13 5] 




[04 9] 
31Sp 3?2 301 315n 322 




ggjjo.op^gp ^ 3lgn 32i^313n 



t 



31 1p 31 2p 




310 311n 312n 
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CE3 4] 
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(B) 
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4 z ¥f 
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(0) VtfJSJ? 



25 
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(B) 



368 



J: 



36C 




44(a-sl) 



(C) 




-41 



42(a-Si) 



(41) 



ftffl 2002-118255 



[03 7] 



[03 8] 
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[03 9] 



[04 0] 
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